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FOREWORD 



Young, and even very young, children are telling their parents and teachers that 
they are afraid of dying in a nuclear war. In the past, we have been poorly informed- 
and ill equipped to respond to these fears and have offered little to young people 
outside of'unconvincing reassurances. This history of silence and ignorance in too 
many American classrooms is now being overcome, as pioneering curricula on the 
subject of nuclear war are being introduced in high schools and junior high schools 
throughout the country. 

Recent studies demoi%trate that the nuclea» arms race and the experience of 
living with the threat of imminent annihilation have had a sisp'f'cantl^ adverse impact 
on the emotional lives of young people in the United States and other countries Ignor- 
ance on th^ part of teenagers, their parents, and their teachers about the nature and 
effects of nuclear weapons has left adolescents helpless in the face of the psychologi- 
cal impact of the formidable and destructive threat these weapons pose. 

Indeed, adolescents admit they are frightened by nuclear weapons and the 
nuclear arms race. They are grateful, however, for information they receive on these 
subjects that is presented in a meaningful and objective manner. They become better 
equipped, they say, to handle their fears, to take a responsible part in the growing 
national dialogue about niiclear weapons, and to participate in the >yorldwide-effort 
now underway to prevent their use. 

It is a major effort to tell adolescents the truth about instruments of mass 
destruction. This educational unit provides a sound body of information on the 
evolution of the nuclear arms race, the nature and consequences of using nuclear 
weapons, and the new ways that conflicts among nations must be resolved if life on 
the planet is to survive. By teaching this unit, educators can show young people that 
adults care about their future and are willing to join with them in preserving the 
continuity of human life. Educators can and should be models of responsible adults 
who are willing to confront the fealities of the nuclear threat and to act to secure 
the future. 

Although much of what is contained in this unit is difficult and often unpleasant 
to contemplate, the imaginative and innovative exercises will help young minds 
visualize and experience the nuclear reality in a way that is not threatening. Ameri- 
can teenagers will then have gained knowledge of our most compelling and danger- 
ous reality. Having grasped these truths, this generation of American teenagers may 
then be the one that will act to set us free from the nuclear menace that is endanger^ 
ing the future of bur world. 

John E. Mack, M.D. 
* . Professor of Psychiatry 

Harvard Medical School 
. at TKe Cambridge Hospital 



Dr Mack is the author of several articles on the osychological impact of the threat of nuclear war 
including Beardslee, William, and Mack, john E Impact on Children and Adolescents of Nuclear 

Developments " Task Force Report #20- Piychofoool Asptds of Human DiPtlopminl Washington, D C Ameri- 
can Psychiatric Association, Spring 1982 
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Teachers Guide 



INTRODUCTION AND RATIONALE 



There is no issue more important than the avoidance of nuclear war. It is 
incredible for any thinking person not to be concerned with the issue. No species 
IS guaranteed tenured life on this planet. We are privileged to be alive and to 
think. We have the privilege to affect the future. 

Carl Sagan, astronomer and host of the 
popular television program, '''Cosmos" 
November 11, 1981 . 



Most students in junior high school have little, if any, understanding of nuclear 
weapons and nuclear war. Yet^they are now confrpnted with a burgeoning national 
debate on, and widespread media attention to, the threat of nudear war. Unless they 
are given the knowledge and skills to understand this debate and why the concern 
over nuclear war has become so urgent, their response is likely to be one of fear 
and despair. ^ . ^ ' 

In response to that need, the Union of Concerned Scientists (UCS), with assist- 
'ance from the Massachusetts Teachers Association (MTA) and the National Educa- 
tion Association (NEA), developed this junior high school instructional unit. It is 
designed to help students understand the power of nuclear weapons, the con- 
sequences of their use, and most importantly, the options available to resolve 
conflicts among nations by means other than nuclear war. 

The unit is not intended to advance specific political positions. Rather, it contains 
age-appropriate materials that will help equip students with the skills and knowledge 
to understand what choices can be made to ensure a peaceful and secure future for 
the United States and the world. . x 



SYNOPSIS AND STRUCTURE OF THE UNIT 



This unit raises fundamental questions about conflict, war, and nuclear weapons. 
It is designed to highlight both historical decisions on nuclear weapons and the 
choices available when considering the future roles of those weapons. It is important 
to tell students that these subjects are co^pplex, and that you are not necessarily an 
expert on conflict*or nuclear war. It is also important for you to admit your fears 
about nuclear war. This^may help students more freely admit their own fears. 
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This unit addresses conflict on a personal level so that students can analyze their 
own behavior and underst<ind the importance of communicating, negotiating, and 
dealing with aggression through nonviolent means. Personal conflict is not merely 
small-stale conflict, rather, it illustrates problems that may e*xist among nations. For * 
example, studying the consequences of a fight between two teenagers may help 
introduce concepts such as escalation, negotiation, and resolution. The unit encour- 
ages students to understand that violent resolution of disputes does not always lead 
to desired results. ^ 

Even those who are considered "experts" on nuclear war admit there is still a 
gre^t deal of uncertainty about the uses and effects of nuclear weapons The 
teacher's role is to help students comprehend the complexity of nuclear war and the 
related issues they will have to deal wHh as adults. 

THE LESSONS 

The unit can be taught in a period ranging from two to four weeks It is possible 
to introduce the core concepts in as few as 10 class periods (2 weeks). To da this, use 
only those activities marked with a star. For the full four-week unit, use all activities. 
Additional activities marked "optional " are included as potential substitutes or 
supplemental activities. 

Lesson 1 introduces students to the effects of the first atomic bomb. Students 
examine the reasons for studying nuclear war and see that their participation with 
others can help prevent nuclear war 

Lesson 2 begins with an explanation of conflict. Before studying war — the most 
extreme form of conflict— students examine conflict on a personal level. Both sources 
and means of resolving conflict are explored. 

Lesi>on 3 builds on the understanding of conflict gained in the previous lesson. 
Communication, negotiation, and compromise are introduced as means of resolving 
personal and group conflict. Games help illustrate the complexity of*conflict 
resolution. ^ 

Lesson 4 takes conflict to its worst en5l point— nuclear war. Students study the 
weapons of history and recognize that nuclear warfare represents a leap beyond 
previous weaponry. The chemical and biological effects of nuclear, weapons are 
introduced. 

Le&sin 5 deals with the arms race, escalation, and the economic consequences of 
building nuclear weapons, fi^ quiz on Lesson^ 1 through'5 is included. 

Lesson 6 elicits students' feelings about Soviet-U.S. relations, while also examin- 
ing national foreign policy goals. An exercise on federal budget priorities is included. 

Lesson 7 examines ways of reducing tK^ risk of nuclear war among the super- 
powers. Several future national security opyans are discussed. J \ 

Lesson S encpurages students to develop their own opinions apart f rorp the many 
influences in their lives. <^ 

Lesson 9 emphasizes the use of imagination^n considering alternative futures. 

A potential outcome of studying nuclear war is a sense of hopelessness and 
despair. To counter this, tj>e primary purpose of Usi>on 10 is to help students translate 
their knowledge into action, Severat'dass projects are suggested. It is very ifhportant 
for teachers and students to develop the conviction needed to combat hopelessness 
and work toward ensurgig our survival. 

If nuclear war should occur, it will come about not because it was inevitable, but 
because ncrt enough (people) took the trouble to avjJrt it.* 

•Cousins, J^orman Humati Option-* New York Norton, 1^81, p 73 



' - LESSON FORMAT 

The lesson capsule summarizes the goal^ and activities Tor^ach day Wjiere 
appropriate, background material for the teacher is cited or provided* The list of 
purposes includes cognitive knowledge we wish students to gam as well as attitudes 
and concepts students will explore. A list of materials needed for each activity is also 
included. The lesson description js a step-by-step list of activities; we recommend that 
you read this before teaching the class so that, if necessary, background information 
or materials can be obtaine'd. Student worksheets appear at the end of each lesson 
and may be reproduced as needed. The \|Vorksheet number appears m a circle in the 
upper outside corner of the page for easy identification. Answers for worksheets 3-2, 

4- 1, and 4-4 are in the Teacher Notes sections of those lessons. Answers for quizzes 

5- 4 and 10-1 are on a separate page following each quiz. Homework assignments 
provide continuity from one day to the next. Part A of most lessons refers to the 
previous day's homework assignment. 

' Several activities in this unit may need clarification; 

Simiilalwn Came Simulation games are learning exercises that place students m 
roles similar to real-world situations Playing the game requires them to make deci- 
sions as if they were part'of those situations. Simulation games are meant to be fun 
as well as educational: players learn their roles as the game unfolds through the 
operation of the rules and the changing dynamics of the situation The basic rule for 
directing a simulation is this: say no more than the few words necessary before the 
game to start it, during (^he^ame to keep it running, and after the game to keep the 
discussion going.- 

Role'Playtng: Participants are assigned roles and are given a brief description of a 
situation they are to act out as they see fit ~ 

Brainstorming. Students give you their immediate and unedited responses to a 
question or statement. Responses are put on the board and no judgments or values ' 
are discussed until afterward. A free flow of ideas is important, and you should put all 
responses on the board without criticism. Only after the brainstorming is over 
should you and the students comment, refine, an3 edit. ^ 

Whip: You ask students to complete a statement such as "When I think of nuclear 
war, I ..." In quick succession;students either complete the statement or pass. Class 
disciission may follow.' * 

APPENDICES 

The Appendices to the Teacher's Guide contain information considered impor-* 
tant to your understanding of the ;naterial in this unit. Appendix 1 contains lists of 
pertinent articles, books, organizations, and audiovisual materials Teachers, of 
course, will have to decide whether particular materials are appropriate for their 
classes. Appendices 2, 3, and 4 contain fart sheets and background information which 
may serve as a primer for you or as supplemental material for particular lessons. A 
Teacher's Glossary (Appendix 5) provides definitions of many terms m the unit. A 
Students' Glossary (Appendix 6), which teachers may reproduce and make a\^ailable, 
defines those terms which youngsters rtiay fmd unfamiliar. A quiz on definitions may 
give teachers an additional grading opportunity. Appendix 7 provides for teacher 
comments on the unit, and Appendix 8 allows students to express their reactions. 
Finally, a sample letter^ to parents, which teachers may adapt, is included as 
Appendix 9. 



^ Hey man, Mark Simulafwtt Came^ for }h Classroom Blooming ton, Ind Phi Delr;v4<.ippA Nik at ion Founda- 
tion, 1977 Many pamphlets arc available at low co<it 
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STUDENT EVALUATION 

For grading purposes, the unit includes two quizzes (a quiz covering Lessons 1 
through 5 at the end of Lesson 5 and a cumulative quiz at the end of l^esson 10); as 
welUs homeyvork assignments, worksheets, and a long-term class project. The writ- 
mg of -a daily journal is discussed in Lesson 1. The journal is a way-^for students to 
express their reactions, especially if they are uncomfortable with the material. The 
journal could also be us^d as the basis for a grade at the end of the unit. However, 
the grade given the journal should indicate its completion rather than evaluation 
of Its ideas. 

BEFORE YOU BEGIN THE UNIT 

• Read the material in the Appendices to the Teacher's Guide. Understanding this 
material will help you teach the unit. » 

• Collect newspapers and magazines from which students can cut out pictures and 
articles to create their own bulletin board. 

• Write your members of Congress (representatives and senators) or candidates for 
these offices. Ask their vifews on issues such as the nuclear freeze, no first use, the 
defense budget, and nuclear war. In Lesson 10, students may discuss and respond 
to the politicians' views with letters expressing their opinions on these issues. 

• Find out what local resources are available, including films, speakers, and other 

• speGial events. Try to identify^speakecs and locT^l resources to provide contrasting 
points of view on the issues addressed in the unit. In Lesson 10, ,the students are 
asked to plan activities that may use these resources. 




r 



4* ii 



Lesson 

1 



NUCLEAR WAR-WHY WORRY? 



LESSON CAPSULE: 



Educating aboutnuclear war is the first step toward its prevention, sjtudents are 
introduced to the atomic bomb and nuclear war by completing ^ surVey^with ques- 
tions spanning topics addressed in the unit. In this lesson students encounter, per- 
haps for the first time, the destructive power of the atomic bonfU). 

Equipped with some knowledge of the effects of nuclear weapons, students then 
consider the reasons for studying war through the story of The Hundredth Monkey. The 
class learns that each individual's participation is an important contribution to the 
prevention of nuclear war. Students conclude by entering their feelings about the 
day's lesson in a journal ' " ' 

PURPOSES:' 



• To create a classroom atmosphere that encourages the expression of student atti- 
tudes and feelings aboj^t nuclear war. 

• To intrpduce the study of nuclear war and explain why such study is important. 

• To study the effects of the atomic bomb on Hiroshima. 

• To give students hope that th^ir awareness of the dangers of nuclear war can help 
prevent it. 



MATERIALS: 



• Student Questionnaire— Worksheet 1-L 

• Mushroom Cloud handout— Worksheet 1-2. . 

• B.C. cartoon handout— Worksheet 1-3. 

• Adaptation from The Hundredth Monhy— Worksheet 1-4. 

• Hiroshima accounts (see Teacher Notes for this lesson). . 

• * DESCRIPTION OF LESSON: 



★A, Class Aimosphere. It is important that you first establish an atmosphere of mutual 
trust in which feelings about conflict, war, and nuclear weapons can be expressed. 
Though the study of nuclear war>can be uncomfortably on occasion, students 
should'be able to expect class respect for their views. ^ 

★ B Student Questionnaire. Have students complete the questionnaire (Worksheet 1-1). 
This survey is meant to generate a discussion on nuclear war so that you may 
determine students' knowledge of this topic. j 



3 



n 



C. Infroductton. This activity introduces students to nuclear war and its effects. It is 
assumed that they have little or no knowledge oi nuclear war. 

1. Distribute Worj^sheet 1-2 (Mushroom Cloud) to students. 

2. Questions for discussion: 

a. What does the mushroom cloud mean to you? 

b. What produces a mushroom cloud? 

3. ' Distribute Worksheet 1-3 (B.C. prtoon) to students. 

4. Questions for-discussion: 

a. In the cartoon what does B.C. mean when he says; "V^e can wipe it all out in 
six minutes?" . ' 

b. About whatnJDtjrlcl danger ^s Mr. Hart writing-in this cartoon? 

c. What is nuclear war? 

*D. The First Atomic Bomb. The following activity is very powerful. It is intended that 
students gain somecognitive and'fffective knowledge of the imniediate devasta- 
tion caused by a nucl^r weapon Though the f4rst atomic bomb was much smaller 
than today's nuclear weapons, and ther-efore does not give a true picture of the 
extent of current destructive capacity, we will use the memories of atomic bomb 
Survivors to educate ourselves ar^ students about an event we hope to prevent 
from happening again.^. 

1. Read one factual arid one personal account of the dropping of the atomic bomb 
on Hiroshima. We recommend that you read Selection 1 and either Selection 2 
or 3 in the Teacher Notes section.'lntroduce the word hibakusha (he-ba'-ka-shS) 
as the Japanese word for survivor. ' 
, 2. Divide the class into groups of f\)utLto five students. 

3. Ask students to discuss th^ir feelings about the Hiroshima accounts. 

4. Have the groups list three or four things they felt after hearing these accounts. 

5. Ask a spokesperson from each group to present the group's list to the class. 

6. Allow students time to discuss their thoughts and feelings about Hiroshima 
, arid ttie atomic bomb. 

★E.- Why Study Nuclear War? ' ^ ' " ' ' 

1. Inform students that the bombs we have to-day are even more powerful than 
the bomb dropped at Hiroshima. Distinguish here between bombs -and^eapons. 
Weapon is Ihe the larger class which may be subdivided into bomb? and rockets 
(missiles). A bomb is an explosive device which is usually propped on a target 
from a plane. Other weapons have their own engine or means of propulsion. 

^ • ^^^Weapon>^^^^^ 

Bomb Rocket (Missile) 

2. It is also important here to distinguish between nonnuclear and nuclear 
weapons. Nuclear refers to the nucleus g{ the atom, the main source of the 
increased power of these weapons. Explain to students that people are con- 
cerned because of the perceived increase in the likelihood of nuclear war and a 
heightened awareness of its consequences. The United States and the Soviet 
Union possess over 17,000 strategic nuclear weapons. Over the next decade, 
both countries plan to build several thousand more strategic nuclear warheads. 
In 1960, Secretary of Defense Robert McNamara estimated that 400 one- 
megaton bombs would kill one-third of the Soviet people and destroy two- 
thirds of their industry. If only 400 weapons would destroy the Soviet Union, 
what would 17,000 weapons do to the world? 

. 3.. The following story helps students answer the question. Why study nuclear 
war? Students learn that one individual's action can help prevent nuclear war. 
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The story of The Hundredth Monkey is the account of an actual scientific 
experiment cfonducted in 1952. The experiment illustrates the concept of "criti- 
cal number" whereby the attainment of a certain level or concentration causes 
some quality, property, or phenomenon to undergo a definite change. In this 
instance, a behavior exhibited by several monkeys is transmitted to the entire 
colony of monkeys. 

. This may be a difficult concept for students. You might illustrate "critical 
number" with the following demonstration: 

Fill a cup to the brim with water. With an eyedropper, add water to the cup 
drop by drop.until it overflows. This final drop, together with the preced- 
ing volume, creates the critical amount of water necessary to make the cup 
overflow. ^ 

As the last drop of water was the b'^ needed to make the cup over- 
flow, so the hundredth monkey, in combination with the other 99, was 
needed for the whole colony of monkeys to learn to wash sweet potatoes. Once 
students understand the concept of the hundredth monkey and critical 
number, it is important to relate The Hundredth Monkey to the study of nuclear 
war. Increasing, numbers of people learning about nuclear war (or any other 
topic) vAW one'day reach a critical number. At this point, a definite change may 
occur in society's awareness of'nuclear issues. Since we can never calculate the 
critical number, one individual joining with others really can make a 
^ difference. 

a. Distribute copies of the adaptation from The Hundredth Monkey-' to each stu- 
dent (Worksheet 1-4). 

b. Have students read the story aloud or along with you. 

c. Questions for discussion: 

(1) How did the knowledge of washing the sweet potatoes spread through- 
out the colony? 

(2) How did the adult monkeys learn to wash the sweet potatoes? 

(3) What happened when the hundredth monkey learned to wash the sweet 
potatoes? 

(4) What would be the effect of the hundredth monkey if the other 99 had 
not learned to wash the sweet potatoes? ' 

' (5) How are people who learn about nuclear war lilie the monkeys who 
learned to wash sweet potatoes? 

(6) Can adults learn about nuclear war from young people? 

(7) How can knowing about the dangers of nuclear war help prevent it? 

(8) Does one person make a difference? 

★ F. ■Journal. Have students enter their thoughts and feelings about the lesson in a 
journal. This daily log allows students to express their reactions to the new 
material. It is particularly useful for students who may not wish to share their 
views in class. If students hand in the journals periodically, you may gain valuable 
information regarding their reactions to the unit. It is suggested that you collect 
the journals and that students enter their thoughts and feelings iiT them daily 
Students might also enjoy giving a title to their journal. To encourage communi- 
cati'on and sharing, you might read to the class your own first journal entry. 
G. Homework. The exercise focuses on the special things that make life in the twen- 
tieth century exciting, interesting, and enjoyable. 



'Keyes, Ken. ]r. Tht Hundrtdih Mcnktji St Miry, Ky Vision Books 



Have students build or imagine a time capsule in which to put 10 items they 
think would best tell the story of our life to people in the year 2000 A,D. Stu- 
dents might elect to make individual time capsules at home (a shoe box will dO) or 
to contribute their special object to a class time capsule that could be filled at the 
beginning of Lesson 2. • ' 

H. Optional AclivUies: * ♦ 

1. Have students write an "Ask Beth" or a "Dear Abby" letter about "the five 
thirjgs that worry me most in the world today." 

2. Ask students to complete the statement: "When I think of nuclear war, 1 " 

This would be a good introductory activity for students who*have some 
knowledge about nuclear war. You could elicit responses at random or do a 
"whip" whiereby each student answers the statement in turn. If students do 
not feel comfortable answering questions on their turn, they have the option 
of passing. 

3. Have the class create an ongoing bulletin board on nuclear war, bringing pic- 
tures and articles from magazines and newspapers to class. This activity could 
easily be continued even after the unit is completed, providing the basis for 
future discussions. 

4. Unforgettable Fire (Pantheon, 1977) presents pictures drawn by atomic bomb 
survivors 30 years after the event. Each pi:cture is accompanied by a descriptive 
narrative. You may wish to share this book with your students. The memories 
recorded in these drawings are very powerful, and should therefore be used 
with considerable care in the classroom. 

If you use these pictures> you should allow time iFor discussion. In addi- 
tion, we stress the importance of ending this lesson on a positive note, i.e., a 
reading of The Hundredth Monkey in Lesson 1, Activity E.3, _ 

This activity could be inserted in Lesson 1 as part D.7. . 
D. 7.a. With the class still divided into groups of four to five students, distribute a 
packet of three to five drawings (with narratives removed) to each student. 

b. Allow small groups to look at all the drawings in their packets. 

c. Assign one picture to each group. Have the groups write three or four things 
they see happening in the picture. 

d. Ask a spokesperson from each group to present the group's list to the class, 
.e. After each report, the teacher may wish to read to the class the survivor's 

narrative that accompanies the picture. It is important that the teacher judge 
. the suitability of this matefial for students. A summary of the survivor's 

language may be more appropriate, 
f. Allow students time to discuss their thoughts and feelings about Hiroshima 

and the atomic bomb* ' , » 

TEACHER NOfTES: ' 

Atomic bombs were dropped on Hiroshima (8:15 A.M., August 6, 1945) and Naga- 
saki (11;02 A.M., AiJgust 9, 1945). The destruction of the two'cities was largely com- 
plete. The focus of the first part of Lesson 1 should be on this unbelievable ruin. 

It is important here to state the obvious— that individual teachers should decide 
how deeply to pursue the troubling issues raised in this lesson. The death and de- 
struction in these two Japanese cities ^should not be glossed oyer, yfirt it should not 
become so donrtinant as to frighten students. For survivors or Nagasaki there is a 
special irony— b6ing 'from the "second city," they are often overlooked. 



The unit does not pursue the reasons for targeting populated cities, If the issue is 
raised, yqu will have to determine the extent of the discussion, recognizing that there 
are no certain or easy answers here. 

We recommend that you read Selection 1 to the class for background informa- 
tion, in addition to either Selection 2 or 3. 

Selection 1: Factual Account of the Dropping of the Hiroshima Bomb 
In 1945, President Harry S. Truman was faced with a difficult decisidn, U.S. 
armed forces had been fighting in Europe and the Pacific and suffering large numbers 
of casualties. The U.S. had demanded unconditional surrender from the Japanese, but 
they had refused. Some of Truman's advisors argued that he had to choose between 
invadingjapan and using nuclear weapons on Japanese cities. They said that up to a 
million American lives could be lost through an invasion, which would also delay the 
end of the war. This group of advisors recommended using nuclear weapons on 
Japanese cities in which production of war materials was the major activity. They 
said that using these weapons would shorten the war and save American and 
Japanese lives. " , 

Other advisors said that invasion and nuclear use were not the only Options. 
One group suggested that the U.S. demonstrate the power of nuclear weapons by ex- 
ploding a bomb high over the city of Tokyo or on an uninhabited island. There, the 
mushroom cloud could be but the fallout would be dispersed and the effects of 
the bomb would be limited. TF^se advisors argued that af ten such a demonstration 
the U.S. could again demand Japanese surrender. Only if the Japanese refused this 
opportunity would the U.S. use nuclear weapons on Japanese cities. A second group 
agreed tha*. invasion or nuclear use were not the only options. However, they said 
that the United States should not demand unconditional surrender. These advisors 
argued that the Japanese would be unable to surrender on these terms, since tradition 
and history ^required that the Emperor be protected. 

On August 6, 1945, the United States dropped an atomic bomb on the Japanese 
city pf Hiroshima. It was the first time an atomic weapon had ever been used on 
people. Three days, later, another atomic bomb was droppecf on the^apanese city of 
Nagasaki. > 

Large sections of both cities were instantly leveled. A new disease called radia- 
tion sickness eventually killed many people who did not die in the'originaj blast. The 
survivors still remember the "unforgettable fire,";the horrible scenes of destruction, 
arid the cries for help. 

Selection 2: From the Introduction to Unfoi:gettable Fire: Pictures Dra.v\i 
by Atomic Bomb Survivors^ 

\ On August 6, 1945, the morning started with a cloudless blue sky* character- 
istic of the Inland Sea's summer Just before the fateful moment the seven 

rivers which ran through the city looked stagnant because of the high tide and 
reflected the deep blue of the summer sky. 

The Flash: 8:15 

The A-Boipb, which was nicknamed "Little Boy," was dropped from the 
B-29, £nola Gay. It exploded 570 meters above the ground with a light blue 

flash Soon after the explosion black and white smoke covered the whole city 

and rose thousands of meters high Wooden houses within a radius of two 



*From Japan Broadcasting Association, ed., UnforgettAble fm. Picfurts Dram by Atomic Bomb Survivors (New 
York: Pantheon Books, 1977), pp. 6-7. Copyright 1977 by Pantheon Books, a Division of Random 
House, Inc. Reprinted with permission. 



kilometers of the hypocenter collapsed and completely burned from the wind and 
heat. The fires continued for two days. Somejjeople who were near the center of 
the explcxsioji literally evaporated and only their shadows remained; others 
were turned to charred corpses. Those who survived were badly burned. . . . 

Friends and relatives trapped under collapsed houses were crying for help 

Later large black drops of rain poured down.lt was a deadly rain which 
contained mud, ash, and other radioactive fallout. Through burning flames and 
pouring black rain there was an endless line of injured people heading for the 
outskirts of the city. The burns on their hands made the skin hang down. Their 
hands looked like those of ghosts, 

.Selection 3: Child Survivor Account from Unforgettable Fire^ ^ ' 

1. About 8:15 a.m. August 6, 1945 

As I looked up at the sky from th^ backyard pf my house, I heard the faint 
buzzing of a B-29 but the plane was not visible. A few minutes'later, the all 
clear was sounded. The sun was glaring in the cloudless summer sky, I looked 
up and suddenly saw a strange thing. There was a fire ball like a baseball 
growing larger becoming the size af a volleyball. And then something fell on 
my head. I realized it was somethirig like a bomb showering my tody. At that 
time I was 14 years old ^ . 

2. How<«many seconds or minutes had passed I^cduld not tell but regaining 
^consciousness I found myself lying on the ground covered with pieces of 
wood. When I stood up in a frantic effort to looflferound there was darkness. 
Terribly frightened, I thought I was alone in a w*rld of death and groped for 
any light. My fear was so g'reat I did not think anyone would truly under- 
stand.' When I came to my senses I found my clothes in shreds and I w^s 
without my "geta" (wooden-sandals). 

3. Suddenly I wo;idered what had happened to my mother and sister. My 
mother was then 4aand my sister 5 years old. When the darkness*began to 
fade I found that there was nothing around m^ My house, the next door 
neighbor's hous^, and the nex.t had all vanished. I was standing amid the ruins 
of my house^Pfo one was around. It was quiet, very quiet, an eerie moment. I 
gliscovered mry mother in a water tank. She had fainted. Crying out, "Mamma, 
Mamma," I shook her to bring her back to her senses. After coming to, my 
mother began to shout madly for my sister, "Eiko, Eiko!" 



Mbid., p. 43. 
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Worksheet 1-1 



STUDENT QUESTIONNAIRE 



After each of the following staten\ents, indicate whether you 
agree (A), disagree (D), pr don't know (DK): , 



y. The Unifed States and the Soviet Union have never 

been allies. ... " A/D/QK 

^ 2. People can influence government policy. ' A/D/DK 

3u Nations that have been enemies can become friends. AjP/DK 

* 4. Arguing with someone is Sad. A/D/DK 

5. Disagreements betweeanations are usuaUy^ settled by 

" going to war.. A/D/DK 

6. The Soviets are more likely than the Americans to start . ^ 
a nuclear war. , A/D/DK 

7. Nuclear weapons used against another country will 

not harm people in the United States* in any way. . A/D/DK 

8. The United States needs nuclear weapons to keep the • 

peace. - A/C^/DK 

9. The United States should spend more money on. 
defense. ' A/D/DK 

10. The information that I get from magazines, TV, and 
newspapers is always reliable. , . A/D/DK 

11. Radiation from a nuclear bomb is harmful for only two 

weeks. * , - A/D/DK 

12. Human beings can create a peaceful world. A/D/DK 

13. The only diffierence between an atomic bomb and a 

, regular bomb is that the atomic bomb is more powerful. A/D/DK 

\ 

14. A single person can affect the course of the future. • A/D/DK 

* 1983 Union of Concerned Scientists 



Worksheet 1-4 



AN ADAPTATION TROM THE HUNi?R£DTH MpNK£Y6 

0 

Here is the story of the Hundredth Monkey. It was a scientific experiment. 

The Japanese monkeV/ "Macaca fuscata/' has beeri observed in the worl^ for a 
period of over. 30 years. In 1952, on the inland o( Koshima, scientists provided 
iT^onkeys with ^weet potatoes dropped in the sand. The monkeys liked the taste of the 
sweet potatoes, but they found the dirt unpleasant. ^' ' 

An 18-month-old female named Imo found that she could solve the problem by^ 
hashing the potatoes in a nearby stream. She taught this trick to her njother. >icr 
playmates also learned this new way and tkTey taught their mothers/too. 

This cultural innovation was gradually picked up.by various monkcy$ before the 
eyes of the scientists. Between 1952 and 1958, all the yourtg monkeys learned io wash 
the sandy sweet potatoes to make them more palatable* Only the adults'who imitated 
their children learned this social improvement. Other adults kept eating' the dirty 
sVveet potatoes, r , . ' * ' , 

In the autumn af 1958, something staftling'took place. Though the exact number 
1s not known, let us suppose that when the sun rose one morning there were 99 
monkeys on Koshima Island who had learned to wash therf potatoes. Let's furthei^ ^ 
suppose that later that morning, the hundredth monkey learned. to' wash potatoes. 
THEN IT HAPPENED! 

- By that evening almost everyone in the tribp Was vyashing sweet potatoes before 
'eating them. The added energy^f the hundredth monkey created a breakthrough! 
Thus, when a critical number/achieves an awareness, this new awareness may be 
communicated from mind to mind. 

Although the exact nurnber may vary,, the Hundredth Monlce]^henomenon. 
me^ns that when only a limited nlimber .of people know-of a new way, it may remain ^ 
in the minds of only these people. But there is a pbint-at which if only one more ' 
person tunes in to a neyv awareness, the idea is strengthened so that it reaches almost 
everyoneP i . . 

YouT awareness is "needed in preventing nuclear war. » • 
You may be the "hfyndredth Monkey" 
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PERSONAL CONFLICT 



LESSON CAPSULE: 



Conflict is' a natural part of daily life. Antagonistic forces meet, creating tension 
that needs resolution- This resolution can take many-forms, of which war is the most 
violent. This lesson deals with conflict on a personal level. Students are presented 
with several conflicts between two persons. They examine the reasons why conflicts 
arise and how to solve them. Whether our opponent is perceived as a friend, enerhy, 
or stranger may produce very different resolutions to the conflict. Through class 
activities, students will begin to understand the phenomenon of esc^latipn. 

PURPOSES: 



• To understand that there are many solutions to ^ particular conflict. 

• To explore t-he reasons why conflict arises.'^ ' ' . 

• To understand th'at underlying assumptions about the^other person in a conflict 
' may affect the putcome. , ^ , ' :^ 

• To encourage t^lought before action in solving conflicts. 



To begi 



f^in consideration of compromise and negotiation as processes of conflict 
resolution. ^ ^ 

' MATERIALS': 



• Conflict situations handout— Worksheet 2-1. 

• Friend-enemy-stran;ger handout— Worksheet 2-2. 

DESCRIPTfON OF LESSON: 



A. Review and discuss homework from previous day. 

*B. ConflicL In this activity students yill write endings to two cpnflict situations. As 
you generate on the board a list of^Ways in which conflicts are resolved, students 
will becoml5 a^ate of two things:, . 
* • there are many different ways to resolve a particular conflict, and 
• there aVe several general strategies for resolVing-conflict. 

1. Mention to student^'that the tension they experience when there is a differ- 
ence of feeling oropinion between two persons is called conflict, 

2. Distribute Worksheet 2-1 on >:onflict situations to aH students. 

3. Divide the students into groups of four and then read through Situation 1. A^ 
each group to write ai9ending to tire story. ' 

4. Ask each group to read their situation endings. As Students'respond, generate 



on the board a list of the ways they chose to resolve the conflicts. You might 
write' the particular resolution as well as a generalization of it. For example, a 
specific resolution of SituAtion^l might be that Pat runs out and yells at the 

' person who is riding her bite. A generalization of this might be that arguments 
(conflict can be resolved by shouting at an opponent. 

5. Ask std^nts to read thrbu jh Situation 2. Repeat the same process. Instead of 
Asking the small groups to write an enHing to the conflict, you me^y wish to 
have two students role-pja/ the situation and ending(s). Continue adding to 
the list of ways in which pe 5ple resolve conflicts. ' 

*C. Fnend, Enemy, or Stranger. In thia exercise students begin to examine the effects of 
knowledge and feelings about an opponent on the outcome of a conflict. 
1. Use one of the situations frc m Worksheet 2-1 to initiate a discussion about the 
assumptions we make aboi t our opponent in an argument or conflict. Ask 
students if the offended pei son's response would have been different if s/he 
had assumed or known that the opponent was a friend? An enemy? 
, 2. Distribt^e the friend-enem> "stranger handout (Worksheet 2-2) to individual 
students. 

3. Hav.e students write three responses to each conflict, one assumirtjg the oppo- 
nent is a friend, the other an enemy, and the last a stranger. 

4*. D,iscuss student resp.onses as a class. Ask: Does assuming the oth^r person is 
an enemy produce the same result as assuming you'r opponent is a friend?. 
Does eliipinating a "me vs. yc u" attitude h^J^esolve conflicts? 

D. Reasons far Conflicts. Summarize activities B and C by creating a list of the reasons 
people getinto conflicts. Use the conflict situations cilready discussed in the lesson 
to encourage students to consider the origins of conflict including money, jeal- 
ousy, possessions, ideas, religion, and political beliefs. 

E. Escalation. This activity shows now a disagreement between two people can 
* escalate into a major conflict. ' ^ 

1. Draw the following staircase on the board. 
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Present students with the beginning and ending of a disagreement between 
two people. For example, the initial conflict might be: "Rick is angry "at Jerry for 
using his bike without asking/' while the final outcome could be: "Rick and 
- Jerry and four of their friends are fighting in the locker room." 

a. Write the initial conf4ict on the bottom step of the staircase and the final 
#^utcome on the top step. 



Rick, Jerry, and 
others are fighting in 
the locker room. 



Rick is angry at Jerry 
for using his bike 
without asking. 



b. Have students generate a series of reactions which indicate the escalation 
from the original conflict to a locker room fight. , 

c. Ask students: 

• Does thinking before acting lessen the possibility of escalation? 

★F. journal. If you have elected to use the journal, remind students to make their 
entries. . » 

★G. Homework. You might introduce this assignment in the following way: Sometimes 
compromise is necessary to settle a conflict. When you compromise, each person 
gives up some of what he or .she wanted at the beginning of the conflict.*The 
process of talking to settle the conflict, whether or not you compromise, is called 
negoHation, 

Ask students to^rite a one-page story about a time when: 

1. They wer^n a conflict with someone and settled the conflict by" negotiation 
withbut having to compromise, .v 

OR » ' \x . 

2. They were in a conflict which was settled through comdfomise', 
OR 

3. Negotiation occurred in a scene on a TV show, 
OR 

4. Negotiation and/or compromise were used to settle a conflict in their family. 



Worksheet 2-1 




CONFLICT SITUATIONS 



Situation I 



Pat had just finished delivel^ing Bap.(/rs on her paper route. She was 
planning to meet some friends arthfe l^keiTTftVe minutes but needed a 
change of clothes. Pat rushed home, dashed into the house, and 
grabbed a'fowel and some money. She was shocked when she returned 
to the front yard. The bike she had left in the yard was no longer there! s 
Someone was riding it in the street in front of the house. Wh^t did Pat 
do? 



Situation 2 

Bif and Trish are strangers, but they often see each other at the 
local video game arcade. Bif is next in line to play Pac-Man, when Trish 
spots a friend who is playing the game in front of Bif. Trish and the 
friend start talking; the friend leaves and Trish is now ready to play 
Pac-Man ahead of Bif. What does Bif do? 
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Worksheet 2-2 



• FRIEND-ENEMY-STRANGER 

Re^d each situation. First, assume that the other person is your 
friend; write a resolution to the conflict. Next, assume that the other 
person 'is your enemy; again, write a response to the situation. Finally, 
assume that the other person is a stranger, and write a resolution of 
the conflict. ' . ' 



\^ SIJUATION 



FRIEND* I ENEMY STRANGER 



Someone calls yoU a 
"CREEP.^' ' * 

Someone borrows your 
bike wit:hout asking. 

Some cuts ahead of you 
in line. 

You hear that Flash started 
a rumor about you that 
isn't true. 

You hear that one of your 
classmates was seen ^his * 
afternoon 'in your yard 
arid left the gate open, 
Vour dog is missing. / 

You overhear someone in the 
locker room planning to- 
break into the local record 
store tonight. 



' ^ 1983 Umon of Concerned Scientists ^ 
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Lesson 
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GROUP AND NATIONAL CONFLICT 



LESSON CAPSULE: 



This lesson begins with a discussion of negotiation ^nd compromise on a per- 
sonal level and then examines conflict on larger levels within and between countries. 
Finally, weaponry in warfare is examined in terms of the evolution of technology and 
the degree of personal contact. 

Group conflict is illustrated by playing the M&Ms game in which two groups 
compete for limited resources. Students discover that communication, negotiation, 
and compromise are necessary for nonviolent settlements. 

Students then explore the reasons for national conflicts. They read three tafive 
short scenarios of specific conflicts, and choose solutions they prefer based on both 
positive and negative consequences. 

Finally, students match weapons used in conflicts through history with defini- 
tions and range of effectiveness. 

PURPOSES: ^ 



• To examine conflict resolution and the role q( negotiation. 

• To demonstrate that resolution of disputes using communication and negotiation 
can lead to more desirabKoutcoihe^^than resolution through violent means. 

• To explore the reasons nations go to vyar and the means used to settle 
disputes. • 

• To experience decisionmaking and the weighing of alternatives,, and to understand 
that excisions have conseqbences. 

• To examine the evolution of weapons in terms o\ range of effectiveness and per- 
sonal contact. 

MATERIALS: 




• M&Ms, approximately three to four times the class number (or Hershey kisses or 
small, colored squares), 

• Case studies— Worksheet 3-1. . , 

• Rocks to Nukes handput— Worksheet 3-2. 

DESCRIPTION OF LESSON: 

★A. Conflict Re^lulion^%c\xss the homework from Lesson 2. Ask students to discuss 
conflicts they have witnessed in their lives or on TV; Ask: * ^ 
J. Wh6 initiated the negoti^itlori or comprbmise? 



^ 2. What happened if only one side was willing to negotiate or compromise? 

3. What happened if neither side negotiated or compromised? \ 

4. List some of the difficulties of negotiation or compromise. 

5. List some advantages of negotiation or compromise. 

6. *How could you persuade someone to compromise if s/he were at first unwilling 
to do so? 

7. Do you personally find it difficult to compromise? Why or why not? 

★B. The M&Ms Game, This game illustrates the importance of communication, negoti- 
ation, and compromise. Students are asked to share "resources" that cannot be 
divided equally. , 

Divide students into groups of even numbers (preferably greater than four). 
Teachers can assign an observer to report; to the class how the group splits the 
.M&Ms. Each group splits into two equal teaps or sides. Give each group an odd 
number of M&Ms (or Hersh'ey kisses, or pennies), so that everyone gets a few 
and there is a remainder. One group can serve as a control by being given an equal 
number of M&Ms, if you wish. When you say "Go," the teams have one to two 
minutes to divide up the M&Ms between them in silence. Call time when all groups 
are finished. Record the time needed tq reach a solution by all groups (or ask them 
to keep their^own time). Play the game again, but allow communication between 
the two teams. Keep a record of the time for the second round as well. When all 
groups have finished, a spokesperson from each group should explain the results 

* ' of the two rounds. Suggested questions^ ^ ^ 

1. How were the M&Ms divided up in round one? Who took control? Why do you 
^ think that particular person took control? 

2. What happened to the extra M&Ms? Were they divided up by the person who 
took control? ' \. \ 

. 3. How did the second round differ from the first? Did communication affect the 
game? If so^ what Vyas communicated? ^ 
^ 4. What happened to the ^xtra M&Ms in round two? Who divided them up? 

5. Was there a difference in time between the two rounds? Why? 

6. Isiteasier to resolvfe conflicts when ^l^eople communicate? If so, why? 

★C. Case Sludies. Pass Out copies of Work^eet 3-1. In small groups (or at first individ- 
ually), have students discuss three td five case studies of national conflict and 
choo&e between the alternatives. Students may also write in.their own alternatives. 

Emphasize that it is not always easy^^o make decisions ivhen you are trying to 
resolve a confftt and that many conflicts do not present actear choice of alterna- 
tives. Conflicts can persist for years because of events beyond the control of 
people making decisions today. In any complex Society, a prime ministef?5r -presi- 
dent has enormous and often inflexible historical, cultural, and religious factors to 
consider. * . . * " . * • 

After they check the alternative they desire, ask students to write both a 
positive and negative consequence of their decision. Groups should choose $ 
spokesperson to presenflheir arguments to the class. 

D. Reasons for War, Ask students why nations go to war. Put their ideas on ihe board: • 
Encourage them to consider the following: - ' ♦ 

1. territory ^ .3. political and religious beliefs 

2. resources 4, economic pressures 

Hext to the list of reasons nations go to war, list student ideas of how nations 
revive conflicts, such as trade^ treaty, or compromise. What happens when ^an 
increasing number of people want scarce resources? 
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★E! journal If you have elected to use the journal have students make their entries. 

F. Homework. For homework, pass out Worksheet 3-2 (Rocks to Nukes), and ask 
students to look at the list of weapons used throughout history. They are to fill in 
the chart with the definition o£ the v/ee^on, and the face-to-face value, from 1 to 5. 

l=arm's length or less from target 
2=20 feet from target 

3=50 to 100 yards from target (one-half to a full football field) ^ 
4=more than a mile 
5=across the ocean 

The face-to-face value is the maximum distance frcm which the weapon is effec- 
tive. The target does not have to be another person; it could be a bull's-eye. The 
purpose of this exercise is for students to think about the personal and impersonal 
nature of weapons. Combat and warfare in past ages required more personal 
contact with the adversary. Nuclear weapons will be discussed in more detail in 
Lesson 4. (See Teacher Notes for explanajtion oiF'biological and chemical weapons.)" 

G. Optional This version of.Tic Tac Toe involves cooperation, not competition, at a 
game. The game is played in groups of three, and all three players win or lose 
together. 

Have students draw a tic tac toe board. Each person takes a turn and puts a 
number (1 to 9) in one of the squares. Jhe object of the game is to have the 
columns, rows, and diagonals add up to the same number without using a number 
• more than once. Students play as many times as it takes to construct the square. 

Answer: Thje number 5 must go in the center apd ajl the rovys, columns, and 
diagonals must add up to 15. 
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TEACHER NOTES: 

» 

Biological weapons refer to pathogenic (disease-causing) miccobes that can be 
disseminated over a target population in order to inflict mild to fatal diseases. The 
microbes are inhaled or ingested and the effects are less predictable than other 
weapons. Some of the diseases have moderately effective' vaccines or antibiotics; 
many do not. Oxygen masks could be worn if adequate warning systeips were dev^- 
oped. Diseases which may be caused jby biological weapons include Eastern equine 
encephalitis, typhoid fever, anthrax, plague, ind cholera. 

Chemical^weapons include lethal an^^&ublethal gases sprayed Qver' a population 
.to-Fender it defenseless. Chemical weapons were used iiV World War I. Since that time, 
they have been stockpiled by the United States and ihe Soviet Union, as;Well as 
several other nations. An example of a modern lethal' chemical weapon is nerve g^$ 
(first developed, but not used, by the'Gertrians in Wprld War It) whidh is inhaled or 
becomes deposited on the skin and absorbed into the jiervous.system.Tolice tear. gas 
is also in this category, but is not lethal. B^. (military abbreviation) is a chemical 
weapon that elicits unpredictable and often violent:behavior; CS (military abbrevia- 
tion) causes sensations of asphyxiation and adute anxiety, but is nonlethal. 




Answers for Worksheet 3-2: 
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Worksheet 3-1 



Choose the option that you think is the best solutiontfor^ach case 
study. You may also write a different resolutionJna^dttion, you must 
^ write both a positive and negative conseqi^fenceof the resolution 

chosen* 

CASE STUDIES^ 

Case One: People in your country are dying from the cold because of a 
severe shortage of heating oil. Anothfer nation has plenty of oil but 
refuses to sell it to you. Would you: . 

(Eonsequence 

' r . Positive Negative 

^ attack the other nation and take the oil? _ 

, risk freezing (afnd possible uprising by 

^ your citizens)? ^ » ^ 

_L_I would rather 



Case Two: A m^^ority of people in your counfry have voted tp outlaw 
your religion. You have tried many kinds of peaceful protests. Would 
you: , ' 

Consequence 
Positive Negative 

fight to keep your religion ? 

^give up your religion to keep the peace? 

I would rather ^ 



Case Three: In your city, most of the people (including your parents) 
' have jobs in a factory that produces wastes that make the drinking 
^ . . .water unsafe,. A group concerned about the environment asks people 
X ; tg^ybt^^^ laws. The plant will have to lay off many of its 

/ pass. Would you: 
' \. : , « r'v.V-? . ; ' A*?'- ^ ' ^ Conscqutncc 

^/ "V ;:^r: j'^^?^^.."^^-^ ' Pohive Negative 

vofe ^oj^.ttfi£4?^^.9. 



? F^bm "Dettgfttng.a ^Iev^c World Ordtt^'iiy Betiy Reardon And Barbara Stanford, In Pmmahnx^ A Cu\i( to 
i JCfnflut RtsotHt^nfotJnityiS^iiUt Gw«pi/««^Kf*liflw (NJew York. Bantam, 1976). Reprinted with permitsion of 




Case Four: Your country^ Andronia, makes machinery required by 
another country, Baslef, to piimp qil to keep people warm in the harsh . 
winteri^ Even though the project provides some iobs for Andronians, 
your country will lose a much more profitable trade agreement with a 
' third country Crescent, if your country sells the machinery to Baslef. 
Would you: 

, . , Consequence, 

, ' Positive Negative . 
.sell the machinery to Baslef? 

not sell the machinery? 

1 would rather^ 



Case Five: You are a poor farmer in a small country who makes a jneager 
living raising food crops— potatoes, wheat, and beans— some'of which 
you trade for wool. Sdmeone from a richer country wants to pay you a 
lot of money to raise cattle to sell to them. Would ^u: 

Consequence 

, , ^ ^ Positive Negative 
keep raising crops? 

raise cattle? 

, .Twould rather 



Worksheet 3-2 




V 



in warfare over 
, idea^/ natural 



ROCKS TO NUKES 

Listed below are fen weapons humans have 
the ages. Historically, people have fought over r 
resources, or boundaries. As civilizations have evilyed and p6pula<^ons 
increased, weapons have bfecome more complex; more costly to pro- 
duce, and more deadly. ''Don't shoot until you see the whites of their 
eyes" is a saying which has less meaning today than in the past. Think 
about the differences among the ten weapons^below as you fill in the 
chart. 

In the first column, place the letter of the definition you think beSt 
describes the weapon. Use each letter only once. In the^ second column, 
put a number from l.to 5 which describes the distance over which the 
weapon is most effective. 



A. A short, thin, steel blade, ver/ sharp 

B. Microorganisms that are breathed in or eaten "and that cause disease. 

C. A long, steel blade, very sharp 

Small, mineral-based objects of no definite shape . 

^hick, hollow tubes of varying lengths that fire small leaded objects 
tltat penetrate the target 

F. Large, heavy tubes^used to fire huge leaded balls great distances 

G. A long, skinny/pointed piece of wood with a stone tip, shot from a 
curved piece of wood with a string 

H. A powerful, radioactive substance projected or dropped on a target 
.resulting in both immediate and long-term damage 

L Powders, liquids, or gases breathed in or eaten that cause disease 

J. Atight knot of knuckles j 

l=arrfi's length or less from target 

2=20 feet from target ' ^ 

3=50 to 100 yards from target (one-half to a full football fieWr 
4=more than a mile 
5=across the ocean 
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Lesson 

4 



DOES BIGGER MEAN BETTER? 



LESSON CAPSULE: 



. This lesson takes conflicts and conflict resolution to the worst end point- 
nuclear war. Students examine various methods of warfare used throughout hUtory 
and re(fogn.ze that nuclear warfare represents a leap beyond all previous wLponrv 
Nuclear warfare .s the most impersonal means of waging war. It I extrelTsoph L: 
fcated .n terms of design and technology, and its consequences are extrefhe Today 
many countries are developing their own nuclear capabilUies. ^ 

Hirn!I "1 i ^«^P°"s? After students recall their visions of 

H.rosh.ma, they compare that bomb with weapons in today's arsfenals to unTerstand 
the enormous power of present nuclear weapons. They then examine i^greater 



environment. 

PURPOSES 



• To compare nuclear weapons with past methods oU/arfare. 

• To understand the growth in power of nuclear weapons. 

• To understand the special nature of nuclear war. 

• e^xpS"' and Environmental effects of a. nuclear 

MATERIALS: 



• Two small glasses (about 6 ounces), one per group of students. 

• Food coloring (preferably dark colors, sych as red, blue or green). 

• Worksheet 4-1 on the nature of nuclear weapons. 

• Worksheets 4-2 and 4-3 on the effects of nuclear weapons. 

• Worksheet 4-4 for homework. > 

DESCRIPTION OF LESSON: 

A. Wyns. List on the board the tert weapons from the homework assignment Ask 
students for the letters of theii- definitions and briefly discuss biological chem.Cal 
and nu dear weapons so thatthey understand the.definitions. Discuss the face tO" 
face value w.th the class and reach a consensus on the numbers for each weapon 

^tKro?;:ors:, ----^ - — - 

• the number of victims, * 

• the area of destruction, and ^ 

• the possible defenses against attack. 
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B. Nuclear Strength, Ask'students to review from Lesson 1 the effects of the bomb 
dropped on Hiroshinla. This discussion gives an introduction to the nature and 
effects of nuclear weapons. ' ' 

Distribute Worksheet 4-1 (Giant Steps— Forward or Backward?) on the 
nature of nuclear weapons. "Have students dp one or both exercises to compare, 
the Hiroshima bomb with weapons in the present nuclear arsenal (see the Teacher^ 
Notes for this lesson for background material.) 

, Effects of Nuclear Explosions. Distribute Worksheet 4-2 (Some Things Never Seem to 
End) and have students read about the effects of nuclear explosions. After stu- 
dents have fead this worksheet, distribute Worksheet 4-3 (Radiation). Ask stu- 
dents to look at the two pictures and then discuss the long-term effects on tliose 
^ who are not Immediately killed by the explosion. 

This part of the lesson may be one of the most disturbing portions of the 
. unit. The stadents* have been given many unpleasant facts, but it is crucial to 
realize, the destructive nature of nuclear weapons. In Appendix 4 we have 
• reprinted a detailed Scientific American article on the effects of nuclear war. This 
. article may be useful for you, for an advanced science class, or for students 
interested in learning more technical material. 

WD. Ground Zero, Provide students with copies of a map or show an overhead projection 
of their city (or a nearby city) with concentric circles marking the zon^ of the 
effects of a nuclear explosion. 

The data below detail the effects of a one-megaton bomb ajt different dis- 
tances from ground zero (the point on the eartK's surface on or above which a 
nuclear weapon explodes): 

Oto Zmifes— total destruction, 99 percent immediate death rate, and a crater' 
one-fourth of a mile wide and 20 stories deep; 

2 to 3 miles— most buildings flattened, 50 percent immediate death rate, 25 per- 
cent delayed death rate, with most survivors badly injured or 
burned; 

• 3 to 5 miles— many buildings flattened and 50 percent casualty rate (killed or 
injured); 

5 to 10 miles— most buildings damaged, 25 percent casualty rate, at least second 
degree burns, and many victims blinded by the flash. , 
* Withjn a 10-mile radius, people would be killed by firestorms (fires caused by 
the blast's great heat) or by asphyxiation (suffocation) as the fires consume oxy- 
gen. Lethal radiation would spread throughout the region and would contaminate 
area's up to lOO miles from the blast, s. • 

Th^ above scenarjp is based on averages (a one-megaton weapon exploding at 
about 5,000 feet in good weather); individual sites have many variables (terrain, 
water bodies, etc.) which either compound or lessen the effects.* 

You may choose to have students draw the concentric circles on the maps. If 
so, they will need tompasses. Yo3^may>^^^o have to help students determine the 
• correct scale for the map. Semral examples of this type of mapping exercise 
appear in "The Prompt and J&elayed Effepts of Nuclear War," included in Ap- 
pendix 4. Maps and tables ojjfblast effects are aldo found in Edward M. Kennedy 
and Mark O. Hatfield's fre/ie! How you Can Help Prevent Nucleat War (New York: 
Bantam, 1982), 

A 

•Statistical information excerpted from the Office of Technology Assessment report, Tht Efffcb of NucUar 
War, Washington, D.C.. 1980. 
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★E. journal. If you have elected to use the journal, remind students to make th^ir 
entnes It is a good idea' to check the joui;nals at this time to.be certain that 
students have understood the assignment. 

F. Homework. Worksheet 4-^4 (When Les^ Is More). The homework assignment 
emphasizes the growing number and increased power of nuclear weapons. It may 
be useful to compare the height of all the nuclear weapons taken together to a 
local landmark, such as a tall buildihg or high hill or mountain. . 



TEACHER NOTES: 



Nuclear weapons are carried by one of several means to targets. Their source of 
enormous power is located>ithin the nuclei (centers) of the atoms making up the 
bombs"'' types-.the so-called alomic bombs and hydrogen 

Atomic Bomb. An atomic bomb, like those dropped on Hiroshima and Nagasaki, 
releases Its power through fission, the splitting apart of uranium or plutcTnium 
XM?'/. °^ "'■^"'y'" "-elegses explosive power equivalent to 8,000 tons of 

TNT (trmitrotoluene). The key to creating an atonvic explosion is bringing enough 
nuclear fueUthe critical mass) together at the right moment. Particles (neutrons) are 
naturally emitted i}y the nuclei of radioactive atoms. These particles then hit the 
nuclei of adfoining atoms, causing them in turn to split and emit neutrons and so on 
This IS the chain reaction ^hat triggers a nuclear explosion. 

Hyrfro«f« Bomt. Today's nuclear arsenals consist olf fusion or hydrogen bombs 
which release manV times more energy than atomic bombs. With fusion, smaller 
atoms of hydrogen combine or fuse to form a heavier element (helium). Since hydro- 
gen bombs use a different process to produce energy, a smaller amount of material 
can be used to produce more pow.erful weapons.. Most fusion weapons are started by 
small fission weapons that generate the enormous heat required to get the fusion 
reaction going. » ■ 

Einstein Some students will have read about Albert Einstein and will be 
acquainted with his ideas. Einstein saw mass as a special form"^ ener^. Nuclear 
weapons j^lustrate this point better than anything else. In fusioi^wUons, the initial 
atoms to be combined weigh more than the resulting atom; the 'lost mais" has been 
converted to. energy. ♦ * . \ / 

tkJ''-^u"^^-^''T' standard means for expressing explosive power is in tons of 
IN r. The Hiroshima bomb was about 13 kilotons (kilo=i,000), or.13,000 tons of TNT 
Many of today's weapons are much larger and use a correspondingly larger unit, the 
megaton (mega=1.000,000). The bonvb droKJped on Hiroshima is now considered a 
small weapon. 

Radiation. Students fnay want to know the difference between a ground burst and 
an, air burst. A ground burst generates more radiation and fallout than an air burst 

When a weapon explodes at the earth's surface, large quantities of dirt are drawn 
into the mushroom cloud. We this dirt mixes with the radioactive residues of the 
explosion at an early stgge, tWadiafion effect is substantial. The heavily contami- 
nated dirtand debris later falls back to the earth ("fallout"). ' ' 

An air burst draws, less dirt into the cloud and at a later stage. The diVt mixes less 
effi^riently with the residues of the explosion. Much of the radiation that results is 
dissipated throughout the atmosphere. The fallout is accordingly less intense and 
smaller in quantity. 
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^ Notes &n SludenI Worksheets, There are many ways .to help students comprehend 
what "a million times greater" means. The exercise offered has students figure the 
length of aThillion inches in miles or how long it takes to count to one million at the 
rate of one number per second/Comparing the effect of one drop and then ten drops 
of dye in Uke volumes of water is a way to begin to compare the Hiroshima bomb 
with today's weapons; it is qualitative and not quantitative. . 



Answers for Worksheet 4-1: 

16 ntiles (15.8 miles) 
b. 12 twenty-four hour days 
3.a. 250 times stronger 
b. 25,000 Hiroshima bombs 



Answers for Worksheet 4-4: 

l.a. 80,000 feet 

b. 15 miles 

c. 8,000 stories 
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Worksheet 4-1 



• GIANT STEPS-FOkWARD OR BACKWARD?' 

When small atoms combine to form a larger one, they give off 
tremendous amounts of energy. This is called fusion and is what makes 
modern nuclear weapons so powerful. Fusion also occurs in the center 
of (the sun, giving us heat and light. There are several important differ- 
ences between the effects of fusion in the sun and the effects of fusion 
• in -nuclear weapons. Energy produced i^n the sun's center travels half a 
million miles to the surface, losing pcj^^er all alojtg the way. It loses 
more 'power coming almost lOO million miles to pur planet. The earth's 
atmosphere protects us even further. The energy of a nuclear explo- 
sion is not changed in any of these ways. Its full effects are felt for 
many miles. It is strange, bi/t true, to think that life's energy, source 
(the' sun) arid the energy source for most deadly .weapons (nuclear 
weapons) are the same. 

•Today our weapons are much larger than the atomic bombs of 
1945. Below «re three ways you c^n compare the sizes of weapons. 
> ' 

1. Together all the nuclear weapons in the world have one million 
(1,000,000) times, more power than the bomb dropped on Hiro- 
shima. One million tihies larger is a lot— it's hard to understand! 
Can you figure out how many miles long a line'will be that is a' 
million times longer than one inch? (Hint:'5,280 feet=l mile.) Or try 
ko figure out how many days it would take you to count to one 
million if you could count one number per second. 



Fill two "Containers with w^ter. Be certain that each container has" 
the same amount. To the first add oriie drop of food coloring; to the 
other add ten drops. Look at the difference in color. The much 
greater effect of the ten drops gives us a way to compare today's 
weapons 'to the first atomJc bomb. ' 



• 1983 Unipn of Concerned- Scienfisfs 
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One warhead in the new MX missile is 
about 25 times stronger than the Hiro- 
shima bomb. Eajch MX missile alone carries 
ten Warheads! Look at the symbols of the 
Hiroshima bomb and the MX missile. 



I One Hiroshima bomb 



> 



One 
MX 
Missile 



a. How many times stronger than the Hiro- 
shima bomb is the MX? 



b. Plans now cairttMilOO MX missiles; how 
many Hiroshima bombs would that be? 



• 1983 Union of Concerned Scientist* 
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Worksheet 4-2 , ^ 



SOME THINGS NEVER SEEM TO END ^ 



It is' not very pleasant to think about the effects of nuclear 
weapons. The effects of a nuclear explosion are both immediate and 
delayed: ' ^ ^ ' . 



Immediate: As soon as a nuclear weapon explodes^ a very hot fireball 
forms. The fireball vaporizes (turns to gas) almost anything it touches. 
As the fireball expands, it iends out an incredibly strDng wind in all 
directions, destroying buildings and people. The intense heat of the 
fireball burns everything nearby and may start fires many n^iles awa^^ 
from ground zero. About two-thirds of a nuclear weapon's effects are 
immediate. 



Delayed: The remaining third of the efffects of a bomb explosion is 
mostly in the form of radiation. The amount of damage done by radia- 
tion is determined by the strength of the explosii^n, the amount of 
exposure (the time you'ife in it), and how close ycm are to ground zero. 
Radiation is A type of energy like X-rays. You can't see, hear, ^ feel it; 
yet it enters any objects it reaches. Radiation can even damage people's 
genes, affecting future generations. 

Radiation sickness follows exposure to heavy radiation. People 
generally lose their appetite and hair, are constantly nauseated, ^nd 
eventually die. In addition, after an e:<plosion, dirt is pulled up into the 
mushroom cloud and becomes 'radioactive. The radioactive material 
goes into the atmosphere, spreads out, ^nd then falls to Farth. This 
"fallout" affects our .Water ,^ soil, and food. Even if you live far away 
from an explosion, you can still be affecjted* 

Radiation can stdy around for many years. Although it is always 
getting weaker, some radiation remains harmful (or long time. When 
we take in any food or water that' has been affected,* some o^ thg 
radiation may stay in our bodies. Radiation that enters our bodies in 
this way may also make us ^ick. « ^ 



^ 1^83 Union o{ Concerned Sdfcntistft 



Worksheet ,4-3 



*RAt>JATIQN ' . ■ 

1. Look at the picture below and consider the effects of radiation. 





0 



a. Put an ''R" everywhere you believe radiation would haye an 
effect. • ■ ' 
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b. Which things in- the jJicture ^o We depend upon? 
Which things do we eat? What do they depend upon? 

c. For each item listed above, discuss how you could be affected by 
^ the radiation, that entered that item. 

^ 1953 Union of Concerned Scientists v 
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Worksheet 4-4 



WHEN LESS IS MORE 



1. The United States^ ancl"' Soviet Union have more thati 16,000 
weapons. An average nuclear weapon is about fivdfeet long. 

a. If stacked on top on one another, how many feet high would they 
. . reach? . 



^ b. Try changing your answer to miles. (Hint: 5,280 feet=one mile.) 



c. If stacked beside a building, -how many stories high would that 
building be? (Hint: A story is ten feet.) 



2. 'Read the following cafefully.^ We will discuss the information 
class tomorrow^ ' 



m 



A one megaton explosion 
is the energy equivalent 
of expiojJing one million 
tons of TNT 



Bui equal ene^]^ is released by: 
a suitcase containing about 130 
pounds of uranium or plutonium- 
A-bomb explosive- 



One million tons of TNT 
would fill a very long freight 
train. 



or a suitcase containing 20 to 
60 pounds of thermonuclear 
H-bomb explosive. 



The string of boxcars would 
be 300 miles long. 



The train would take 6 hours 
to pass at full speed- 



•The Price of Defense, The Boston Study Group. (New York: Times Books, 1979.) 
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CAN YOU TOP THIS? 



* 

. r LESSON CAPSULE: 

After discussing the growth in power and number of nuclear weapons from' 
Lesson. 4, students grdph the escalation in combined U.S.-USSR strategic weapons 
over the last 35 years. Students extend the line to predict 1985 and 1990 weapons 
levels. Background is provided on technological and political change during the 
nuclear age. Students then play .the natural resources-armaments game: weapons can 
be traded at the expense of natural resources. Class discussion following the game 
may stress potential economic costs of arms escalation. A mapping exercise on the 
proliferation of nuclear weapons is the final exercise. An optronal quiz on Lessons 1 
,through 5 is included, i » • 

PURPOSES: 

• To study the escalation of the nuclear arms race. 

• To introduce some of the economic effects of arms escalation. 

. MATERIALS: 

• Worksheet 5-1 on nuclear escalation and technological developments. 

• Worksheet 5-2 for the^ natural resources-armaments game. 

• Worjcsheet 5-3 on nuclear proliferation. 

• Worksheet 5-4 for the quii on Lesions 1 through 5. ' 

DESCRIPTION OF LESSON:' ^ • 

A. Nuclear Weapons GrowiL The twofold purpose of Lesson 4's homework ;s to drama- 
tize the growing power and the increasing^numbers of nuclear weapons. The 
work may be done in class if the math is too difficult. Ask students to consider the 
following questions: 

• How might continuedgro>Vth in the power of nuclear weapon&af feet the world? 

• How might continued growth in humbers of nuclear weapons affect the world? 

★B. Arms Escalation and Technological Developments, Distribute Worksheet 5-L(Up, Up, and 
Away!) and have students plot the data to show the growth of U.S.-USSR stra- 
tegic weapons from 1945 to the present.^o Whert completed, the graph should 
appear as on the following page. 



»«The data are approximate; they have been compiled from severahources. 
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The students will then extend the trend line for 1985 and 1990. They are also 
chosen ° a't«rnative ways to draw the line and the reasons for the paths 

There are three ways to continue the graph trend line-^upward (at a con- 
stant or changed rate), level, or downward. Each choice implies a set of beliefs or 
feelings about the arms race. An upward trend suggests a continued arpis race, a 
evelmg off .mphes a freeze at current levels of armaments, and a downward 
tr|nd could mean reduction by arms control qr by Use of nuclear weapons. The 
discussion that follows should focus on those points. 

The arms escalation exercise emphasizes the increasing number of nuclear 
arms; the game that follows relates to depletion of resources. Proliferation-the 
spread of nuclear weapons to countries not now possessing them-is not the 
primary issue although one scenario for the beginning of a nudlear War has 
proliferation is the backdrop. For example, a smaller country or-terrorist group 

When the graph is completed the students may then put the technological 
ime line information alon« the trend line. Each event is symbolized by a capital 
letter The letter is to be placed on the graph to correspond with the year <jf that 
event. In the preceding sample graph all the U.S. entries have been made above 
he trend line, the USSR entries below. Students may find other ways to show 
this point-counterpoint scheme (for example, different colors). What evolves is an 
action-reaction pattern explaining continued escalation. A more detailed version 
of he time line follows; some teachers may want toprovide copies of this outline 
to tneir students. 




Thig^imrHnf »;J-Ve)dwrpra\^tie§ an ourime of tHe-arm^ race 



ACTION 



^ REACTjaN 



- : * ^ w the Niicle^V. Competitioit / . 



The dyp 
* one povfft 




A tcchnologjcoj lead) K^f scvef^t\c»TS^l?ttl lhe*'f«i»1rtV of tl?eaiCt.Tdr Sbo^I-Urnv ^it^^anjf^c'V 
<^empTistrated by a on^tonoio^i^ai dcveJtri^rteijt^.W^ C>, \«^' * . \ " 



;US 1845 



Th'p nucleai' age ^gan wyth^ihe c^^pfeotv loC a LI$ 'A.^omb-.o/' Ii5 1itI<wo^iA'(c<iuyvaleo>/io 
12.M)0 tons of V^T) ovcy^^i^iToshiW*. Japan rthft ^ngjc bomb, wfti^t tfcitrOyco the crty\^fi» 
troduccd to thr'vrorld ^.ten«ntf5tcd,^]Il9$ive tijc/ ^ tibprccctfenlcd pqw VViibia Ipu 
yc^, the conducted Tis firsWartoHKC test ,^ ' • ^ ^^ ' ' ^ ^ 

Bv.WS^ U5> hadvl>fr^ to replace tJwoprofidler .pUn^ oK^OtW WiinlJ Avufi lony^ci^nge ' 
is Thp; first planes. dcvcU)p<tf for $triteR»c (intCfConUiwU4l) twmbuig jc^tjif^ /cftiqiijfig to 
each an^jthen. ^:ontin«it b J9S5. the US bcgart ^cploy<ncm 6f the al^-jci mJcrcQniincftUt * 
)ombc6 and USSR 5W)nfonov.0sujt . ^ "'^ ^ 

t^.l954. I. hydrogen l>OTnV ; • / ,.\lW5t/S8fi( « . . 

^ The Ift-pom^^multiplicd the cxpfosfve force of &»c A-tWrpK I.OOO Urp^.Thc Ftrv US Jbcr- - 
mOnutjcar'Bomb hiS a yield cquivalcm to 15,000,000 (oa^' oF TNt. a xcar.Utct ihe.'U^SR 
tcsfc^ a bonnt) inihe railhon-ton fange ' * ' v -r ' . 

' ^USSR 1957 ^ inttrcomintntat NNIstlc fv/^U (fCB^i *^ US' ^ • 

Following mtcnsive development by both nuclear pawei^sv a land-ba*Wct tnisije'ro^cajry nOcltfar* 
Warheads intci'ccntinental distances was JficcctifuUy ftight*|p6tc4 by inVill^SK i^ 1957, and* 
by the US a year larcr By 196Z both nations h«<i ICBM'-s & range of -6.000 miles. e?ch 
missile able 10 carry a payload equivalent to 5-lO.OOO,OQO tons of Tl^T /.^ " '< 

USSR 1957 man-madt MttlUt* tftWtrft ^ t95^tJ5 

Sputnik 1 by the DSSR initiated a space rat* which quickly took on^ milUarv fyncjions, ifc 
first US satellite was itunched into orbit the fe^JIowi'ng >^ar. ^ell ovcf ^^J^tbe sup^^pojve^s*. ' 
satellites have been military for surveillance, urgctmg. <;ommunfcali6ns. ctc% / 

, US 1960 tubmarlna^kunch^d batilsltc m|t»U« ($UBmK ^11»6| ,U3SR / • 

A nuclear-powercfi subminne which could fire long^ran^e missiles 'ftW'*?ubmttg^y positioa „. 
was the third means of strategic delivery The.tlS produced the nutJeaf-ixtwej:^! rOrwas»,»<iih', 
mtjsilcs with a range of 1.200 nautical mites J^ight years htcr Ihe USSR' ht<> c6mp4rib|t 
nuclear subs ' ; - ^ - ^ . * ; 

US 1966 mulftpliwarhaad (MRV) , }0$iO^R 

Multiheaded missiles increased tHe number of targets a kl^ile could h|t^ US MRV*d hri^siles 
carried three warheads, each with sixteen times the cxplosive'forcfc of the Hiroshima bopitt The 
USSR had them two years later ^ ^ ^» , 

USSR 1968 aMt-baftlstlc mtstll* (ABM) \ ' 1|72 U^ ' . - 

The USSR deployed 64 defensive missiles abound Moscow The US began xonstrtjction of the 
Safeguard system in 1969 and had one site carapletcd whtn a treaty, restricting ABM*i was 
^igrtod in 1972 Generally judged rtilitanly inerfective, ABM'4 were restricted tcf one site in 
each country in 1974 Subsequently the US site wasclojcd ' 

US 1970 multlpit lndtp«ndtnUy-iar9«t#d warhaad (MtRV) 1»75 USSR * • 
Further development of multiple warheads enabled one missile to hit three to ten individiiaMy 
selected targets as far apart as lOO miles USSR began to f)igtit*test MIRV'^ (hree years after 
US put them in service and in 1975 began deployment 

US 1982 lon^i-ranga crulst mistllt * 19t7US$R 

Adaptable to launching from air.^ea. and lands a new generation of missiles with a rang^ 



to l.SOO miles is in production. The cruise missile is small, relatively inexpensive, highly 
curate, with the unique advantage of very low trajectory following the contours of tbe cal 
and flying under radar, it will be abje to dcMroy itj^ target without warning The U$ is re- 
portedly 7-8 years in the lead in this technology , 

US 1983 ntutron bomb 1967 USSR 

This nuclear weapon releases its explosive energy m^re in the form of an invisible, penetrating 
bombardment of radiation rather than in Jieat and "blast The decision to produce and stock* 
pile the enhanced radiation warhead in the US was announced in August \%l The USSR 
promptly announced that it has the capability but had deferred a production deciMon • t > « 

US 1997 aittl-tatttint wtapont 1997 USSFT 

Because satellites play vital military /oles, they have also inspired H search for weapons ,to " 
destroy them The USSR began testing iniercepter satellites in 1968 Botli Superpower* are 
attempting to perfect Users to destroy enemy satellites and nuclear missiles in event of war 
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' Excerpted from World Mihlar,, and Sonat Liptndtlurn IJjfl by Ruth Leger Suvjird, © World Prioritiev Lees- 
t)urg, VA 22075 USA 



ERIC 



. «Foupd Of W<^}i^Widt^poMczl fh^icrPxoviie Btuaent§.VYifh ^ partial fuU 
' version of the foHowihg tabte lisu'rig sjc^me^f the kfey polttfcai Went^ ilnce 1945 

> ; ;>l^^^^*^n./ra)fic glv^n^^^^\^^^^ W<buli>r ^s^ali^ on^he bosr<l. Hav^. 

^^<i«'^t^ffokattKdf^riph5^^^^ 
. wher^ orhow, thcsfe ^.oHhcal ^y^jits iont^ponm to tritange^ m t^cWlo^v and 
^ 0 .^wpaponsleve^U. Oi^cus.ion shouW foci^s pn Wpotitical eu.ents may inftueL 
< th« arm&race ' ^ . \ . ^ < 

1^47 Sovtet-J^cked cbup re'^ults inXomm^mist govef nnV^nt m CrechosluyakU ^ 
1W8 Soviet Union yockade^Bcrli^i. '^ \ ^ ^ \. ' 

1950 • North KorWn5 lnvi;df§x>uth.k^^^ : / 
'19^2 UniM Kingdom t85t6 atomkhara^^ \ T 
i960; Sina-^oVlct rif t. ' \ \ . ^ ^ ;<^ V . \\ ^ , 
' . France tests atomic Wtnb; \ \ • / ' . \ . 

1961 U.S. military involvement in Vletr\am' begins: \ , 

1962 Osb'm hAhsik Cn&i$. ; ' * ' c ^ , 

1963 U.S.^ndSoViets^lgn^'hbtto^^^ 

iionIUnkfcet>v€^4hetwocoi)UtJtr^^^ ^ / 
^ Atmospheric te$>t ban treaty signed. . v • ^ ^ 
. .1964' Chins^tesls atomic tomb;- / >V ' / . : \ ^ 

1-96$ Soviets i|Ty4de Gzjecho!3^iva^ ' % o ^ ; ' ; ^ . ' . 

1972 SALT I rnterith'^lgreimfeiiNign^^^^^^ : / V / , ^ 
. 19!?4 tad^a test^atomltde^^^ * ;\ \, . . \ ' ' 

■Thre5hoH'>5t ^irTr^^*sign^^ % / 

1975 Cubj^rtnnv«siDnx)( An&cd*^" ^ • V ^ \ 

1979 5^T'IITrei^tysigh^(D0fyet Wtf^^^^ / ^- V /.^ ' ' 
' So v;c^t« invade Afghamsf an. ' • , • '-^T^ ' ' . 

-'"t '* * ' .1 s " " ' / ' ' , ' ^ 

p;-Naf«rfl? R^^i/r«^,^Vft„jV«« bfl>it^/°^^^ Worksheet ^-l.' Olfecilms for the 

oatural rejtSurceii-MmamBnts gaih*ei?-.Ml6w; bivide the. class intogfotrps pf five 
• '""'[f On* person is to serve 4i the ^me director. Players are not 

• aHowedio seeeach o^h^r'spap^rs. Thefeare^O-jnovesih the.gamcEach player 
begins with 20 w^turil jesoutcest^At each moW a ^.liyer may move-iyne natural 
r^ource tothe arms pile pr one^armament.b^ck to the natural resourtesHuSt put > 
- a line through .the tvatural resource tally t6 indicate .you have movei it. A player 
.. may pass and make moV^.A player may notr.shift n^ore than one tally durihg a ■ 
game move. The game; djrector-caHs out "move one" and players inoye or pas^/ 
move two and .<;oon..Anyp]ayer whohas three armaments may decWe War on ' " 
any othen player (this catiriot happen until >eve four" %gihp).;The winner oftthe • 
. wans the one with ihe most 4rms; the winner gafns a Natural refroarce aAd the - 

lo^rlo^es-a natifraltesouree. However, botl? the belligerents {ose all thcir arms. 
. Tf» a rrtiaments ane destroyed and carinot be replaced. . . • • • • 

If both n«vtions haye the same number of arms, bwh lose .all their arnis plus ' 
one natural resource. What is ldst does not.go to anyone else. Iffs just cro8sed"oH . 
At the end of thB g-ame (after 20 moves), th^wlnnw is tixe person WTth^the • 
, most natural resourCes. Arms do not count in figuring the witinel. '• • . 



* • Students may develop innovative ways to play this game—negotiations, 
alliances, etc. When finished, discussion should focus on the game's primary 
point^that it is impossible to win by making war! 

*E/ Proltferahon, A mapping exercise to show the proliferation of nuclear weapons is 
included on Worksheet 5-3 (Button, Button, Who's Got the Button?). >5 Countries 
are placed in four groups based on when they could develop nuclear weapons. 
Students are to locate the countries on the map. Countries in each group should be 
marked with the same color and that color should be put in the key. The com- 
pleted maps provide an introduction to proliferation. Questions for discussion. 

1. ^ How do nonnuclear countries feel about those that have nuclear weapons? 

2. What effect might weapon programs have on the economy and development of 
a spfiall country? 

3 What are the dangers of nuclear weapons in countries with unstable 
governments? 

4. Where in the world are most of the nonnuclear countries located? 

5. The Soviet Union and the United States have. about 15 percent of the world's 
' population and most of the nuclear arms. What power do they hold over the 

other nations? 

*F. journal. If you have elected to use the journal, remind students to make their 



C Homework. Have each student write a one-page letter to the U.S. or Soviet 
government expressing his/her concern about nuclear war. The letters may 
be shared the next day. If some students desire, you may want to fihd out about 
forwarding the letters to the respective governments, 

H. Quiz, If you elect to use the quiz, distribute it (Workst]^eet 5-4) to. students. The 
time needed to complete the quiz will vary depending upon the class. It covers 
. material from Lessons 1 through 5. Teachers may choose to add their own essay 
or short-answer questions. 



gntries. 





**NyC/Jc?^ph iS^ f )r "NuWea'r W^j^ponsl^rolifcration Too Late to Stop It?" Boston Clohe june 21. 1981 



Worksheet 5-1 



UP, UP, AND AWAY! 

In 1945 only the United States had nuclear weapons. Today the 
United States, Soviet Union, Great Britain, France, China, and India 
are known to have such weapons. 'Others are developing similar capa- 
bilities. The United States and Soviet Union are still the "leaders" with 
most of the world's nuclear weapons in their arsenals. 
1. Plot the following information on the graph: 



Combined number o{ strategic weapons for the 
United States and Soviet Union 



Number of 
Weapons 




Year 


3 




1945 


No data available 




1950 


5,500 




1955 


6,600 




1960 


5,600 




1965 


6,000 




1970 


10,600 




• "l975 


14,300 


^ 


^ 1980 


17,000 




N;_J982 



2. When t-he above information has been plotted on the graph, enter 
the following time line developments along the graph's line. Place 
the capital letter used to designate each event at the appropriate 
year along thai line. 

Key Dates for Technological Developments 



(Sy 


mbol) 


US. 




U5$R (Sy 


mbol) 




A 


1945 


Atomic Bomb>* 


1949 


B 




C 


1954 


Hydrogen Bomb 


1955 


D 




B 


1956 


ICBM 


1957 


F 




G 


1958 


Man-Made Satellite in Orbit 


1957 


H . 




I 


1960 


Submarine Launched.Ballistic Missile 


1968 


J 




K 


1972 


\ Anti-ballistic Missile 


1968" 


L 


M 


1970 


Multiple Independently-targeted 


1975 


N 








Warhead / 






0 


1982 


Long-Range Cruise Missile 


198? 
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3. Continue the line as you think it will look in J985 and in 1990. 

\ 

4. Is there another way the line could be drawn? What will that depend 
upon? 



5. When the time line' information is put on the graph, do you see any 
pattern? Would this influence the way you might draw the line past 
1982? 
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Worksheet 5-2 



NATURAL RESOURCES-ARMAMENTS GAME 



NATURAL RESOURCES 



■ARMAMENTS 



11111 11111 
11111 imj^ 
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Worksheet 5-3 

« 

BUTTON, BUTTON, WHO'S GOT THE BUTTON? 



Proliferation is the spiread of nuclear weapons to countries that do 
not have them now. Today there are six nuclear countries. They are 
listed in Group 1 below. It is believed some other countries areJ^ble to 
build nu^lediNA^ea^c^ now. They are in Group'2. Groups 3 and 4 

list c<rfimtries tnatcoulH^^ild nuclear weapons in the future. 

Group 1— Countries With nuclear weapons: United States, Soviet^ 
Union, Great Britain, France, China, and India. 

Group 2— Countries believed capable of buiflding nuclear weapons; 

Canada, Sweden, West Germany, Israel, Pakistan, 
South Africa, Switzerland, and Japan. 

Group 3 — Countries that could have nuclear weapons within six 
years: Brazil, Argentina, Spain, Belgium, Netherlands, 
Denmark, Finland, Italy, Austria, Iraq, Taiwan, South 
Korea, and Australia. 

Group 4 — Countries that could have nuclear weapons in seven to 
ten years: Libya, Egypt, Norway, and Yugoslavia, 



On the world map that follows find all the countries of Group 1. 
Color all those countries the same and put that color in the key box. 
Find all the countries for Group 2. Color them with a different color 
from Group 1. Put Group 2's color in the key box. Follow the same 
directions for Groups 3 and 4. 

1. Which continents contain most of the nuclear countries? Why do 
you think that is so? 



2. Do you think some of the other countries would like to have nuclear 
weapons? Why do you think that is so? 
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Worksheet 5-4 



QUIZ 



Directions:. For questions 1 through 5, choose the best answer and write 
■ its letter in the answer space. 

For ques\ions 6 through 10, fill in the blank to complete the, 
sentence. * 



f 



.1. Radiation sickness is caused by (a) nuclear fallout, (b) electric- 
ity, (c) sitting too close to-a radiator, (d) TV. 

-2. Fusion is (a) splitting of atoms, (b) a welding process, (c) a 
defective fuse, -(d) the source of energy for hydrogen bombs. 

.3. A big problem for hibakusha (Jap^ese si^rvivors) after their 
cities were destroyed by atomic bombs 'was the lack of 
(a) telephones, .(b) doctors and medicine, (c) automobiles, 
(d) mail service. 

.4. Often when one superpower develops a new weapon system. 



ows it up. 



the other superpower (a) does nothing, (bj bL 

(c) works to get a similar or better system, (d) dismantles a 
system. 



_5. A conflict with a friend is often resolved differently from the 
same conflict with an enemy because of your (a) feelings 
about your oDDonent, (b) place of birth, (c) interest in having 
few friends, (d) none of the above. 

6^ A megaton equals <-nnc of TNT. 

7. The radioactive dirt and debris that falls tack to earth after a 
nuclear bomb explosion is called 

8. Two cities have been hit by nuclear weapons, Hiroshima ^d 



9. When each side gives a little to reach an agreement, it is called 

10. The point, on the earth's slirfacepn or above wiiidh a nuclear 
explosion occurs is called \ - _^ 
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Worksheet 5-4 



QUIZ 

(Teacher's Copy) 

Directions: For questions 1 through 5, choose the best answer and write 
its letter in the answer space. 

For questions 6 through 10, fill in the blank to complete the 
sentence. 



-3 — 1'. Radiation sickness is caused by (a) nuclear fallout, (b) electric- 
ity, (c) sitting too close to a radiator, (d) TV. ' 

A — 2. Fusion i$ (a) splitting of atoms, (b) a welding process, (c) a 
defective fuse, (d) the source of energy for hydrogen bombs. 

« 

A — 3. A big problem^fpr hibakusha (Japanese survivors) after their 
cities were destroyed by atomic bombs was the lack of 
(a) telephones, (b) doctors and medicine, (c) automobiles, 
(d) mail service. 

-i — 4. Often when one superpower develops a new weaporl system. 



ihe 'other .superpower (a) does nothing, (b) b 
(c) works to get a similar or better system, (d) c 
\system. ^ 



Ows it up, 
ismantles a 



-B. — 5f A conflict with a friend is. often resolved differently from the 
same conflict with an enemy because of your (a) feelings 
about your opoonent, (b) place of birth, (c) intere^in having 
' few friends, (d) none of the above. 

6. A megaton pgnak ' 000.000 fnnc r.f TMT 

7. The radioactive dirt and debris that fa^j^^tk to earth after a' 
nuclear bomb explosion is rallpd 

. 8. TwQ cities have been hit by nuclear weapons, Hiroshima and 

Nagasaki 

» 

9. When each side gives a little to reach an agreement, it is called 

^ compromise or negohahon 

10. The point on the earth's surface on or above which a nuclear 

explosion occurs is calipd ground zero ^ 

V 

^ 1983 Union of Concerned Scientists 



Lesson 



6 



WHAT IS NECESSARY FOR SECURITY? 



LESSON CAPSULE: 

Lesson b begins by eliciting student feelings about U S -USSR relations and ends by 
asking how the present military buildup meets U S domestic needs and national 
security goals 

Students share the letters they have written expressing their concerns about 
nuclear war Students then play a decisionmaking game, standing beside different 
statements taped around the room that express their views about U S -USSR rela- 
tions This leads into an activity in which students express the fears that both Ameri- 
cans and Soviets have about the threat of nuclear war 

Students discuss the meaning of national security and read the U.S. goals for 
national security They then discuss whether nuclear weapons help fulfill those goals 
By creating a national budget, students examine the possible effects of future 
budgets on the quality of life in the United States Students write in their journals for 
homework 

PURPOSES: 



• To discuss issues of the needs for national security and the threat of Soviet 
aggression 

• To examine U S. foreign policy and national security goals. 

• To examine the effects of military spending on the U.S. economy and quality of life. 

MATERIALS: 

« 

Xb 

• The Purpose of National Security—Worksheet 6-1. 

• United States National Budget— Worksheet 6-2 

• Proposed 1P87 National Budget— Worksheet 6-3, 

• 100 poker chips or tokens 

• Newsprint, magic marker, and tape 7 

DESCRIPTION OF LESSON: 



A Ulkrs Review the homework from Lesson 5 Ask several students to,ahare the 
letters they wrote You may choose to have students read each other's letters 
After hearing several letters, discuss the following- 

• What issues were most important to you'' 

If students wrote to the Soviet government, ask 

• If a Soviet youth your age were writing you a letter, what do you think she or 
he would say? 



• Collect the letters. For jtudents who want to actually send their letters, you 
can either (1) find out the appropriate addresses, collect the letters and mail them 
or (2) tell students to find out the appropriate address and mail the letters 
themselves. 

★ B Decisionmaking on U.S.-USSR Relalions. Print each of the following decisionmaking 
statements on separate sheets of newsprint and tape on the walls around the 
room. 

1. The Soviet Union is out to conquer the world. 

2. The Soviet Union wants peace as much as the United States. 

3. The United States should prevent the spread of Communism at all costs. 

4. The Soviets and Americans should divide.up the world. 

5 Both the Soviets and the Americans should look after their own business and 
stay out of the affairs of every other country in the world. 
Tell students to stand next to the statement they most agree with After each 
group chooses a spokesperson, groups should spend five to ten minutes discuss- 
ing why they chose that position. Then the spokespeople present each group's 
perspective. Allow students time to ask questions of each other and respond to 
others' positions. 

Draw a line down the center of the chalkboard and write AMERICAN FEARS 
on one side and SOVIET FEARS on the other. Ask: "Why is the United States 
afraid of the Soviet Union?" Write the answers under the first heading. Then 
reverse the question: "Why is 'the Soviet Union afraid of the United States?" 
Write the answers under the second heading. (Examples of these fears could be 
fear of invasions. Communism or Democracy, nuclear attack, nrtanipulating allies 
and controlling the world's resources.) Compare the two columns and discuss the 
following: 

• Why is national security such an important issue for the two countries today? 

• How do our fears and attitudes affect the foreign policy of the United States? 
C. Ask students to define the purpose of national security. Write the answers on the 

board. Pass out Worksheet 6-1 (The Purpose of National Security). (The original 
text is in the Teacher Notes for this lesson.) Read the goals aloud and discuss the 
following: • 

• Why are these goals important? 

• Is it important to help protect our allies and friends? Why or why not? 

• Is it important fo protect our borders? Why or why not? 

• Is It important to protect our access to natural resources? Why or why not? 

• Do nuclear weapons help ensure national security? Why or why not? 

• What ways of ensuring national security do you think are most important? 

*D. The MiUlary Budget and U$ EffecU. Ask students to brainstorm a list of services that 
tax dollars pay for. The list can be put on the board and might include: ' 

health care and hospitals pension plans 

public transportation^ social security 

parks * police 

public schools firefighters 
roads and highways military 

Divide students into five groups. Hand out the blank budget sheet (Work- 
sheet 6-2) to all students and 20 tokens to each group Tell students that the 
budget sheet lists the various areas in which federal budget money is spent. The 
20 tokens represent the total amount of money in the U.S. budget Each group 
has to decide how many tokens should be spent for each category. They should 
divide up the tokens and then write their decisions next to each item on the 
budget sheet. 



5/ 



Write the categories from the budget sheet on the board Have each group' 
indicate the number of tokens they would spend on each category Average the 

V number of tokens in each category, write it down and circle it 

V J^rt9^ out the Proposed 1987 National Budget (Worksheet 6-3) Tell students 
M+{fs represents the average figures of the proposed 1987 United States budget^ 

Write on the board the number of tokens (dollar figures rounded off to, fit the 
exercise) this budget allocates to each category Circle these numbers and com- 
pare them with student figures Discuss the following 

• Were the budget figures similar^ If not, how were they different^ 

• How might the defense budget affect other budget decisiorfs? 

*E Homeivorl Tell students that their homaifVork assignment is to write their reac- 
tions, thoughts, and feelings of the day m their journals 

TEACHER NOTES: . • 



THE PURPOSE Of NATIONAL SECURITY'' 
(A statement from the Executive Office .of the President) 



DEPARTMENT Of DEfENSE 

The basic national Security objective of the United^States defense program is to 
prevent war— particularly nuclear war The purpose of United States national secu- 
rity programs is to deter other nations from threatening our vital interests as well 
as those of our allies and friends This deterrence must be based on the maintenance 
of strategic nujclear capabilities, which ilnake nuclear war with us an unacceptable 
optio,n, maritime superiority, a strong force posture in NATO and Northeast Asia, 
and the ability to deploy and sustain our forces worldwide 



National NeeiU SiaiemetU 

• Protect America's pe'ople, its institutions, and its lands from foreign- 
aggression 

T/?V federal Ro/r in Meehn^ the Need 

• Deter any attack upon, and prevent the coercion of, the United States, its 
allies, and friends 

• Protect U S economic interests and U S citizens abroad- 

• Maintain access to criticcil resources 

• Maintain, in conjunction with our allies, the military capabilities required to 
counter the expansion of Soviet military presence, particularly where such 
expansion threatens the interests of the United States 



'^txicrptcd from Budget tht llftiteJ sfaft^ i.p;\r»;mi'»;f fixa/ ^c,u I^Si f xct utu c OHito oi the rrc«.jdrnt — 
Offucof Management and Budget (Washington DC (.ovcrnment Printing Of hte. 1<^82) 
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Worksheet 6-1 



THE PURPOSE OF NATIONAL SECURITY^^ 
(A statement from the Executive Office of the President) 

The basic national security objective of the U.S. defense program 
is to prevent war— particularly nuclear war. The purpose of U.S. 
national security programs is to prev^rtt other nations from threaten- 
ing our natural resources and other interests as well as those of our 
allies and friends. To do this we must have nuclear weapons so that 
other countries realize that they cannot win a nuclear war with us. We 
need to have strong naval forces, a strong military presence in Europe 
and Northeast Asia; and the ability to send our forces worldwide. 

NATIONAL NEEDS STATEMENT: 

• Protect America's people, its government and society, and its lands 
from foreign forces. 

THE FEDERAL ROLE IN MEETING THE NEED: 

» 

• Prevent any attack upon, and prevent the manipulation of, the 
United States, its allies, and friends. 

• Protect U.S. resources, businesses, and citizens abroad. 
\ Maintain access to important resources. 

• Continue to have, ajong with our allies, the military capabilities, 
needed to stop the expansion of Soviet military ^forces, especially 
where this threatens the interests of the United States. 



"Paraphrased from 8uii<(ti of tiu Ihutai s/«)f.N (,.\jMjmtr;* /km}/ >,.}r jos ; y xautnc Ofhte of the PresiJonl 
OHne of Management and Budget (Washington 0 C Covernment Printing Oih(,v ]<^SZ) 



Worksheet 6-2 



UNITED STATES NATIONAL BUDGET . . 

Listed below are six categories. The task of your group is to decide 
how much money to spend on each category. Your 20 tokens represent 
all of the money in the national budget. Distribute the 20 tokens 
among the six categories. Once you have made your decisipns, write 
down the number of tokens you h^ve given to each category. 



CAllGOKy - ^ NUMBER Of TOKENS 

1. Social Needs: 

Education ' ^ ^ 

Food and nutrition 

Job training ^' . 

Social services 

2. Social Security, Retirement, and Unemployment 

3. National Defense 

4. Physical Needs: 

National resources and environment 

Transportation 

Housing 

Community development 

5. Health: 

Medical research 

Medical programs for the elderly, 
handicapped, and poor 

6. Science and Politics: 

Energy . ' • 

Science / 

Agriculture • . ■ ( 

international ^rffairs*, ^- . \ 
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worksheet 6-3 



PI^pPOSED t987>IApONAL BUDGET ^ * 



M ^. vlistfdljeloiy.are tlie six 'categories, you used to develop your 
^jiatip^j^J bu<jget. Tji^ nutribers^^that :Fiave- been added represent the 
. ambunt'^of itibney inahe 'pTopesed 1957 na-tional budget-'^ Compare 
,^t'heSe.ni*iTib*ens with t'Hp onesVou cho$e, for your national budget. 



\CArEGQRY ^^\-^ ■ NUMBER OF TOKENS 

l/SbciaivNeeds'' • ' . / ' • ; i 

• c Ecludation^ ' \ . " • • 

Tood.andaiutriticm . , 

job tra-ining • ^ ^ / • ' . 

.Social services 
« ♦ 

2. SocUi Security^ Retirement, and Unemployment 6 

3. ^'Nlational Defer^e ^ ^ , • 9 

4. PhysicaLNeeds:" . ; . * / 1 

. ,^ f Natural resources and environment 
Transportation- 
^ Housing , * . ^ • * 

Community, development - 

5. Health: ; - ; * ' 2 

Medical research \ . . 
Medical programs for the elderly, 
handicapped, and poor 

6. Science and Politics: ; 1 

Energy' ' 
Science ^ 

Agriculture - \* ' : 
International affairs 

(NOTE Jnterest oit the national debt and government administration costs are not included in 
this exerciffe.) . ' . . 



^*The actual figures ^or this ejcercise were obtained from Bud^ri of ihr Onttrd Stairs Coremment Fncal Year JQ83^ 
' E«cutive,Office of the'President-Office of Management and Budget (Washington, D C Government 
Pfinbng Office, 1^82) 



Lesson 

7 

REDUCING THE RISK 



LESSON CAPSULE: ^ ' 

Lesson 7 builds on knowledge from previous classes or conflict resolution and 
nuclear war issues. The lesson begins with the exploration of winning through coop- 
eration anid communication. Th« students then learfi facts about the United Stated 
and the Soviet Union/the countries and people, land mass, population densities, and 
what the countries stand to lose in a nuclear conflict. Students begin^to examine 
various options to reduce the risk of war by learning about'possible national security 
policies. 

Students then fill out a questionnaire about national security which they take 
' home as an adult survey. They begin to study reasons why people hold different 
vie.vpoints. These activities are in preparation for Lesson 8, which deals with differ- 
ing positions and the influer^e of the media on public opinion. An optional activity is 
to play the Oil Islands Dispute game, which simulates the struggle between two 
countries for the same ten islands on which there is oil. 

PURPOSES: 

To learn that cooperation, especially in conjunction with communication, can 
benefit both sides in conflict. 

• To explore some characteristics and security needs of the United States and the 
Soviet Union 

To understand different me^uil of averting nuclear war, including arms control 
and/or deterrence through military strength. 

• To examine personal feelings about the arms race, 

^ MATERIALS: 



• Prepare for Cooperation Rectangles (see Activity A). 

• Fact sheet on the United States and the Soviet Union— Worksheet 7-L 

• Fact sheet on National Security Options— Worksheet 7-2. 

• Paper ballots. 

• National Security Questionnaire— Worksheet 7-3— two copies per student. 

• Red and blue poker chips (or colored paper squares, or coins, etc.) enough for 
two-thirds the class number— e g , for a class of 30, you need 20 blue and 20*red 
chips. 

• Prepare for Oil Islands Dispute game— Worksheet 7-4. 

DESCRIPTION OF LESSON: 

A Cooperation ReciangUs. Before class, prepare a set of five rectangles for each group of 
five students, using the diagrams below Make each rectangle on construction 
paper or posterboard, using the measurements indicated For each set, cut the five 




rectangles into their smaller pieces. Mix all the pieces togeth&r-and then sort them 
into five piles. Be sure that no single pile contains an entire rectangle. Fasten each 
pile with a p^per clip and place the set in an envelope. 

Divide the class into groups of five students and have each group sit at a 
table. Extra students can serve as silent observers to report the group process 
back to the class. Distribute an envelope with the clipped sets of rectangle pieces 
to each group. Tell students that when you give the signal, one member of each 
group will quietly distribute the clipped sets of rectangle pieces to the others in 
the group Eachgroup rtiember should unclip his or her pieces and lay them down. 
Each group's task is to form five rectangles of the same size by redistributing the 
pieces. However, there are two rules to this game. Each group must work in 
silence, and no person can gesture to another to get or take a piece. Each person 
can only offer a piece to another. The other person can choose whether or not to 
accept the offered piece. The group's task is complete when members have 
formed five rectangles of equal size. 

Remember: No member can speak, and no member may ask or signal that he or 
she wants a particular rectangular piece. Group members, however, may give 
pieces away. 

Note. The letters on the individual pieces allow you to reconstruct the rec- 
tangles when necessary. The pieces are not lettered in alphabetical order (for 
example, a, b, c and d=Rectangle 1) because this would provide a key for students 
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B. Dollar Came This game demonstrates that bargaining, Compromise, and negotia- 
tion with "the other side" help everyone m the end. Two teams compete for the 
same goal~a $1 bill- and their tendency to try to outbid each other does not 
result in a gain 

Rules Divide the class into two groups. Hold up a $1 bilf and tell students you will 
give the dollar to the side that makes the highest bid Both sides must give the 
money they bid to you regardless of whether they get the dollar bill. Flip a coin to 
see which side goes first. 
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After one side bids a few cents, the other side will bid higher. Both sides may 
bid until the amount reaches 99C— and then they see their folly! After one side 
goes over 50C, it may become apparent that you will gain at the next bid, since the 
sum of the two bids will be more than $1. One side may even begin to negotiate 
with the other at an earlier point. 

Both sides can gain if they negotiate early so that each side bids^less than 50C. 
they split the dollar, and you lose. After playing the game, ask students. 

• What were their immediate reactions to the bidding idea? 

• At' what point did they realize that bidding higher and liigher was not working 
in their favor? 

• Do people automatically compete? 

• Does negotiation help each side win? If so, how? 

★C. Natw7ial Security Options. Divide students into groups of four to seven. Have stu- 
dents read the fact sheet on the United States and the Soviet Union (Worksheet 
7-1) and answer the questions about what would be lost in the event of nuclear 
war Then on Worksheet 7-2 have students rank order their preferences for 
national security options (see Teacher Notes). 

★ D. National Security Questionnaire. Have students fill out the questionnaire (Worksheet 

7-3) in class. 

★ E journal. If you have elected to use the journal, have students make their entries 

★ F. Homework. Students take home a copy of Worksheet 7-3 (National Security Ques- 

tionnaire) for an adult to fill out. Tell students to inform the adult that the 
purpose IS to compare answers between two different age groups.' 

G. OptionarAciivity 

Oil Islands Dispute. Cut up and distribute Worksheet 7-4, giving each student 
$10 billion to start the game. Have students play the game in groups of three 
(see Teacher Notes) * 



TEACHER NOTES 



National Security Options (Activity O. See the information from Union of Concerned 
Scientists and the Committee on the Present Danger (Appendix 2) for background 
information on security policies. 

After students are in groups of four to seven, pass out both Worksheet 7-1 on 
the United States and the Soviet Union, and Worksheet 7-2 on national security 
options Have students read and discuss the fact sheets about the two countries 
Students should answer the questions on Worksheet 7-1 before rank ordering the 
national security options from most to least desirable (1 to 6). After 10 to 15 minutes, 
ask for group rankings vyith one or two advantages and one or two disadvantages. 
Tell students that they Vill be given the chance to vote for the policy of their choice 
after hearing arguments for each option. While each group spokesperson gives his 
or her presentation, it is important that other students not respond with judgments 
or criticisms, since this could affect the later presentations 

. Students then vote with paper ballots and the votes are tallied At this point the 
teacher should explain that many military experts believe that the U S and the Soviet 
Union may need to pursue several of these options in order to reach a new arms 
limitation agreement 

Ask students what keeps the United States and the Soviet Union from reaching 
agreement on mutually beneficial national security policies They may mention dis- 
trust, suspicion, and ignorance. Discuss this activity in terms of what they have 
learned about the benefits of communication and cooperation 
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Came Rules for Oil Islands Dispute (Optional Actwityl.^^ Divide the class into groups of 
three. One person represents the United States, one the Soviet Union, and the third 
is referee and scorekeeper. Read the following scenario and then explain the rules- 

It IS the year 2030 and vast oil deposits have been discovered on 10 islands in the 
Bering Straits between the United States and the Soviet Union. Neither country has 
ever pressed its claim to the islands although each has strong historical and legal 
reasons for doing so. Now, however, with a serious shortage of oil clearly ahead, both 
countries consider the islands extremely important. 

During each round of this game (10 rounds total), the United States and the 
Soviet Union must decide to SEIZE or COOPERATE on an island. The two students 
each hold both a red and blue chip under the table. When the referee says "Go " both 
players quickly, and at the same time, display a chip that indicates their intention The 
red chip will represent SEIZE and the blue chip COOPERATE. (Alternatively a 
closed fist could represent SEIZE and an open palm could represent COOPERATE.) 

If one player shows a red chip and the other a blue chip, the first (red chip) 
receives an oil .sland and gains $2 billion in profits; the second (blue chip) loses $1 
billion. If both show blue chips, both cooperate, and gain $1 billion in profit and share 
rhe island When both show the red chip, both seize; neither gets the island, and they 
ose $1 billion the first time, $2 billion the second time, and $3 billion the third time, 
(the third time both seize can represent nuclear war and both sides lose everything- 
both have scores of zero). Students keep track of gains and losses, and all groups give 
the teacher the scores at the end of 10 rounds 

Comments: A variation would be to play the game first in silence, then again 
alldwing communication. Explain to students that people from different 
countries often do not speak the same language and cannot communicate verbally. 
Students are strongly discouraged from continuing to seize. It can be pointed out 
that nuclear war declared by one superpower can become disastrous for both sides 



After the game, discuss the results with the students: 

• Did escalation ancj the threat of nuclear war prevent them from seizing? 

• Did communication (during the second round) encourage cooperation?' 

• Did efforts to seize the islands increase mistrust? 

• Did any of the groups establish trust without communication? 

The following matrix may help explain the possible combinations of SEIZING 
and COOPERATING. 

SOVIET UNION 
COOPERATE SEIZE 
(blue) (hed) 
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? J r.." TT 8""^;"'^ ""^ f^o-" "Teaching Youth About Conflict ^nd War ' by William 

A Nesbitt and others, in Tfa(h,«g Soaal SimUf- m an Aft of Cr,<,* (NCSS Bulletin No S, 1973 pp 79-82) 
This game was developed by William A Nesbitt. based on Prisoner's Dilemma " See Anatol Rapoport. 

S ionnfThr'M^ ^^^^i^"^ University of Michigan Press. I960) Reprin.ed with per- 

mission of the National Council for the Social Studies 
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Worksheet 7-1 



U.S.-USSRFACT SHEET 

The Soviet Union, or Union of Soviet Socialist'Republics (USSR), is 
a country approximately 2^ times the size of the United States. It has 
270 million people, mostly concentrated in the western portion of the 
country due to the harsh climate and liying conditions elsewhere. The 
Soviet Union has large important reserves of minerals. 

The Soviet Union is bordered by many countries, including some 
unfriendly countries and others that are part of the Warsaw Pact, 
which includes countries that are friendly to the Soviet Union. In the 
past, there have been as many as 1 million Chinese troops on the 
Soviet-Chinese border. The Soviet Union lost about 20 million people 
in World War II in addition to about 11 million in World War I and the 
Civil War of 1918. The country exploded its first nuclear weapon in 
1949 and now has about 7,500 warheads targeted at the United States. 
About 75 percent of Soviet strategic weapons are on ICBMs. Another 
20 percent are on submarines and 5 percent are on bombers.' 



• • J 




CITIES (POPULATION) 

• 100.000 TO 250.000 

• 250.000 TO 1.000.000 

• MORE THAN 1.000.000 



MISSILE-SUBMARINE BASES 

^ MAJOR AIRFIELDS 
j MISSILE-LAUNCHING SITES 
|i MISSILE-TESTING CENTERS' 



i^From The Prompt and Delayed Lffctts of Nuclear War ' by Kevin N LewK Copyright © 1<57Q by 
Scientific American, Inc All rights reserved 



. ^^1,^"'!^^ S^^^es is' a country smaller in size' than ihe Soviet 
Union^ The United States has 230 million people, and its population is^ 
more dispersed, partially d^e to milder climate. The United States has a 
wealth- of natural resources including rich farms, waterways, and. 
minerals. , 

The United States is bordered on the north by Canada and on the 
south by^Mexico, both friendly countries. The United States has lost 
over 1 million people in past wars including the Civil War, World Wars I 
an'd II, Korea, and Vietnam. However, no war has been fought in the 
United States since the Civil War. It exploded its first nuclear weapon 
in 1945. Less than a month later, rt dropped atomic bombs on Hiro- 
shima and Nagasaki. The United States has about 9,500 warheads tar- ' 
geted at the Soviet Union. About 25 percent of U.S. strategic weapofts 
are on ICBMs. Another 50 percent are on submarines and 25 perce*nt 
are on bombers. 




CITIES (POPUUTION) 

• 100,000 TO 250.000 

• 250,000 TO 1.000.000 

• MORE THAN 1.000.000 



— • MISSILE-SUBMARINE BASES 
MAJOR AIRFIELDS 
I MISSILE-LAUNCHING SPTES 
j. MISSILE-TESTING CENTERS " 



'-From "The Prompt and Delayed Effects of Nuclear War" by Kevin N Lews Copvr.ght © 1Q7Q by 
Scientific American, Inc Ail rights reserved • • ^ 



After reading the fact sheet on the U.S,-USSR, answer the following: 

1, How do the populations of the two countries compare in 
a. number? 



b. concentration or density of people (see dotted key below the. 
maps)? 



2. Compare the two countries in ferms of the number and location of 

a. major airfields 

b. missile-launching sites. 



3. Compare the twp countries in terms' of the number of people vvho 
died in past wars. ' . ' 



4. List three ways the United States could benefit from arms control 
agreements. * v . , ' i 



5. tist three ways the Soviet Unjen could benefit from arms control 
. agreements. ' ' 



6. List three reasons why the continuation of aiTarms buildup could 
prot^ect each country's interests. ' . ' ' . ' 
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Worksheet 7-2 



NATIONAL SECURITY OPTIONS 




Below are six possible actions that the United States and the Soviet Union could 
take m order to either limit or continue the arms race After re^cffng the fact sheet 
and thinking about previous lessons, disc;uss with the group which option is in both 
countries' best interest and assign that choice a Ul. Agree on the nejft one preferred 
(#2) and continue until the group ranks all six possible actions. For e^JK action, decide 
upon i|s advantages and disadvantages One person from y^ur groJp wl report your 
decisions back to the class 

Number Advantages Disadvantages 

COMPREHENSIVE TEST BAN TREATY 

Consideration of a Comprehensive Test Ban 
Treaty began more than 20 years agOi The 
Comprehensive Test Ban Treaty would end, not 
' just limit, all testing of rmclear ^weapons It 

would also provide f^r possible on-site inspec- ^ 
tions in each country 

! BILATERAL DISARMAMENT ' 

This ^uld gradually reduce the number of •* 
' ^ ^^^ipr«on each side until eventually all 
nucTwyrwrms were eliminated. 

UNILATERAL DISARMAMENT 

This involves one country announcing that it 
will reduct arms regardless of what the other * 
; does The goal is to gradually reduce arrpi until 
* there are no more. ^ 

PEACETHIJpUGH STRENGTH 

One country tries to convince anfother not to 
attack, threatening to do massive damage if it is 
attacked Many supporters of "peace through 
strength" say the U S needs mor* weapons 



before it can choose fhis option 

BILATERAL FREEZE ' 
» Each side would agree to half the testing, pro- ' 
duction, and deployment (placement) of all new 
nyclear weapons and their delivery systeflns 

NO FIRST USE . 

One cojuntry announces that it promises not to 
be the first to use nuclear weapons in the hope 

" that the other country will agree to do^the 
•"same 

OTHER / 
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Worksheet 7-3 



NATIONAL SECURITY QUESTIONNAIRE 



After each of the following statements, indicate whether you agree 
(A), disagree (D), or don't know (DK): 



1. There can be no such thing as a "limited" nuclear war. 

2. The world has too many nuclear'weapons, 

♦ 

3. The United States and th^ Sovjet Union can work 
together to stop the threat of nuclear war. 

4. Conflict is a normal part of life. 

5. Conflict always results in violent action. 

6. War is sometimes necessary to settle disagreements. 

7. The Soviets are more likely than the Americans to start 
a nuclear war. 

8. The radio, TV, and newspapers always report what is 
really happening in the world. 

9. The world Is becoming more violent. 

10. A single person cacf affect the course of the future. 



A/D/DK 
A/D^DK 

A/D/DK 
A/D/DK 
A/D/DK 
A/D/DK 

A/D/DK 

A/D/DK 
A/D/DK 
A/D/DK 



If adults make comments on questions above, briefly state them 
below: 



^ 1^83 Union of Concerned Scientists 



$1 Billion. 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 



$1 Billion 
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Lesson 

8 

OPINIONS AND PERCEPTIONS OF WAR 



LESSON CAPSULE: 

In Lesson S, students learn to develop their own opinions separate from the 
in^ny Influences in their lives 

The student questionnaire completed in Lesson 7 and the adult questionnaire 
completed as homework are tallied to find general opinions on conflict and war They 
are then compared for similarities and differences. Students explore their sources of 
information about the world and try to decide which sources are factual and which 
emphasize opinion Students learn to separate fact from opinion and' discuss the 
concept of propaganda. Through the rumor game, students learn how facts may be 
distorted. The Who Said It? exercise demonstrates that people may be influenced as 
much by the person speaking as by the content of a statement 

Lastly, in the Optical Illusions exercise students learn that situations can be 
perceived m more than'one way They use this idea ia completing the homework 
assignment 

PURPOSES: 

• To compare adult and student opinions on conflict and nuclear war 

• To understand that an event, situation, or statement can be viewed in more than 
one way. 

• To learn to separate fact from opinion. 

• To explore how opinion or bias m the me<3ia can influence-public opinion. 

• To formulate Opinions about the arms race. 

MATERIALS: ^ 

• Fact/opinion articles and letter— Worksheets 8-la, 8-lb, 8-lc. 

• Kennedy and Hitler statements— Worksheet 8-2 

• Optical Illusions— Worksheet 8-3 

• Is This Fact or Opinion?— Worksheet 8-4. 

, DESCRIPTION OF LESSQlsr:> 

*A. Comparing Student and Adult Surveys. Write the numbers 1 through 10 on the board 
Have students take out their questionnaires completed the previous night Also, 
pass out to each student the same questionnaire (which they took dunng the 
previous lesson). Tally the number of adults who agreed, disagreed or didn't know 
for each statement. Follow the same process to tally the student results (If 
students are self-conscious about sharing the results of either questionnaire, have 
them pass in their papers and compile the results yourself ) Post the results on the 
board 



J^^v*^^ e^ch statement and have students discuss the general opinion* of 
, adults on th^t statement Ask students to share any other comrnents adults made 
durmg the interview Discuss adultsVgeneral views ab6ut conHict and war as- 
determined by the<juestionnaire Follow the san\e process in examming student 
opinions of each statement Discuss the followmg- 

• Are there any differences between adult and student views on these issues?. If 
so, what are they? Why do you think-they exist? 

• What are the similarities between adult and student views on these issues? 

• What differences arfd similarities did you have with the adult you interviewed?* 

*B Where Do You Ch Your Informatm? Ask students to list where they get their 
information a*bout the world (TV, radio, moviesj magazines, newspapers, friends, 
^ parents, teachers, other adults) 

Write FACT and OPINION on the board. Ask students what each word 
means (facr something known as certain Opinion a belief based on knowledge, 
but not proven ) 

Split the class into groups of four to six students Each group should choose 
two sources of information that are more fact than opinion and two that are more 
opinion than fact Each group should choose a recorder to write down the reasons 
for their choices. After 10 to 15 minutes, have the class reconvene and the 
recorder from ^ach group present the group's conclusions Discuss the following: 

• Which sources were cdnsidered to be more factual? 

• Do these sources always give out facts? 

• Which sources seemed more oriented toward opinion? 

• W)5y is It important to be able to tell the difference between fact and opinion? 

• Do you believe everything you hear or read? 

• ★€ ,Separating Fait from Opinion. Prior to the class, choose the letter or articles labeled 
Worksheet 8-1 for students to use m this activity based on reading ability, inter- 
est, and content If none of the selections seems appropriate, you may select an 
alternate article from the newspaper. 

Pass out Worksheet 8-1 Have students take out a blank sheet of paper and 
write two headings across the top, FACT and OPINION Tell students to read the 
article and, afterward, to write down three facts and three opinions from the 
article 

Write two headings on the board, FACT and OPINION Have students share 
the facts and opinions they found and write them on the board Discuss the 
following 

• Why IS It important when listening to TV or reading a newspaper to know what 
is fact and what is opinion? 

• How do you decide what is fact and what is opinion? 

• Why IS It important to develop your opinions from fact rather than someone 
else's opinion? 

• Is It OK if your opinion differs from someone else's? Why or why not? 

Write the word PROPAGANDA on the board Ask students if they know the 
meaning (American Heritage Dictionary definition all words and actions that 
express an opinion m the form of fact J Write students' definitions under the word 
on the board Discuss the following 

• How does propaganda influence us? 

• How can opinions be used as propaganda? 

f How might propaganda prevent the United States and the Soviet Unipn from 
peacefully solvifig their problem? 

D The Rumor Came Divide students into two groups and place both groups at one end 
of the room at points C and D (see diagram below) . Ask for a volunteer from each 
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group Have the two volunteers go to the other side of the room Quietly read 
them the Rumor Game statement given in the Teacher Notes for this lesson. Tell 
4:hem they have to tell the statement as accurately as possible to someone else in 
their group The students should stand at points A and call someone from their 
group ta,come over, and quietly tell that person the statement The first student 
from each group should sit down at points A and B, and the second student from 
each group should call over another member of his/her group Continue until the 
last member of each group has heard the story Both of the final students should 
say what they heard (You may wish to have one of these students leave the room 
while the other gives his or her version of the story ) Now read the original 
statement, and discuss the following. 
• How did the statement change^ 
* • If someone believed what the last person said after hearing it, how far from the 

truth would she/he be^ 
. ' , • How could -this process create misunderstandings between the United States 

and the Soviet Union? 



A 


C 


B 


D 



E \yhc Said Cut copies of the Kennedy and Hitler statements (Worksheet 8-2) in 
half. Give the top half to one side of the class and the bottom half to the other 
sicie Have students sijefitly read the statement and think about it. (This is actually 
a fictitious statement ) Then ask how many students agreed with the statement 
Tell everyone that it was written by neither person Discuss the following. 

• How does knowing who said something influence how it is interpreted? 

• Why IS it important to evaluate the meaning of something apart from who said 
It? 

F Perceiving Different Images Pass out the Optical Illusions (Worksheet 8-3) Have 
students look at each figure and tell you what they see. If they haven't yet seen 
that there are two ways of looking at each picture, have them go back and look for 
a second image: Figure A, a goblet and two faces; Figure B, the face of a young 
woman and the face of an old woman 

Tell students that many times when people look at things, they see what is 
most pleasing to them, or what they are most used to People don't usually 
discover more than one way of looking at things Discuss the following: 

• When reading or hearing about something concerning the world, why is it 
important to think of more than one way of looking at a .situation? 

★ G journal If you have elected to use the journal, remind students to make their 
entries 

H Homework Hand out Worksheet 8-4 (Is This Fact or Opinion?) Ask students to 
complete it for homework, based on the day's discussion 




TEACHER NOTES: 



Rumor Came Statement Read this statement to the first person in each group Read 
it aloud to the entire class the final student m each group has stated what she or 
he heard 

Alice likes John But John has been going out with Sue for several months John 
likes Alice also, but isn't sure what to do 

— fictitious statement 




Worksh^t 8-la 



Reagan: 'right time' for right missile'^o 
By Curui Wilkie, Globe Staff 



WASHINGTON-President R onald Reagan 
announced yesterday a plan to deploy the MX missile 
force in a tight cluster of silos near Cheyenne, Wyo 
The decision was coordinated with a televised 
address by Reagan last night in which he said the US 
military buildup was necessary as part of a "strategy 
for peace." 

"It IS sadly ironic that in these modern times it 
still takes weapons to prevent war," Reagan said "1 
wish it did not " Contending that "one-sided arms 
control doesn't work," Reagan added, "We have tried 
time and again to set an example by cutting our own 
forces in the hope that the Soviets will do likewise 
The result has been that they keep building " 

To counteract the Soviet threat, he said, "We will 
modernize our military in order to keep the balance 
for peace." 

Even as he announced plans to modernize the US 
strategic nuclear force, Reagan said he was pursuing 
improved relations with the Soviet Union and still 
hoped eventually to obtain an agreement with Mos- 
cow to reduce the arsenals on both sides 

He made it clear that his chief initiative will be a 
move to place 100 MX missiles m "superhard" silos— 
a basing mode recommended by the Defense Depart- 
ment and known as "dense pack " 

In connection with the theme that the new inter- 
continental ballistic missile is essential to deter the 
Soviet Union from launching an attack, Reagan said 
he was naming the MX "Peacekeeper " ^ 

The program^^ would cost about $26 billion, 
Reagan said. If Congress approves funds quickly, 
the system could be operational by late 1986 

Aware of opposition to the proposal, the Presi- 
dent appealed, in a letter released by the White 
House, to members of Congress to "keep an open 
mind on this complex and important question and 
permit the Administration to make its case for the 
decision " 

Before making his' speech, Reagan met with a 
bipartisan congressional delegation to make a per- 
sonal plea on behalf of the program, but there were 
indications that he faces a difficult struggle to win 
funds for the MX 

Reagan said\frat he settled on the proposal to 



concentrate the missiles at the Francis E Warren Air 
Force Base near Cheyenne after weighing a wide 
range of optionsrHe said cost was a consideration 

A plan by the C^^r^terL^^^jdministration to scatter 
missiles through several Westefn-itates was aban- 
doned by Reagan a year ago "Not only Was the 
financial cost high-$40 to $50 billion," Reagan said 
in a formal statement announcing his decision, "but 
the cost of our Western citizens in terms of water, 
land, social disruption, and environmental damage 
seemed unreasonable ". 

"We concluded that by pulling the launch sites 
much closer together and making them a great deal 
harder, we could make significant savings," Reagan 
said "We would need fewer silos, much less land,, 
and, m fact, fewer missiles " The President did not 
mention it. but Wyoming was more receptive toward 
serving as t^e base for the missiles than the other 
states 

Under the "dense pack" theory, Reagan said, "we 
would achieve a system that could survive against 
the current and projected Soviet rocket inventory 
Deployment of such a system would require the 
- Soviets to make costly new technical developments if 
they wish to even contemplate a surprise attack " 

He said the system would be designed to provide 
for additional silos "if the Soviets will not agree to 
strategic arms reductions " 

"The Soviet military buildup must not be 
Ignored," he said "If my defense proposals are 
passed, it will still take five years before we come 
close to the Soviet level " 

"Unless we demonstrate the will to rebuild our 
strength and restore the military balance, the 
Soviets, since they are so far ahead, have little incen- 
tive to negotiate with us," Reagan said 

The President promised to continue efforts to 
eliminate all intermediate-range nuclear missiles, a 
policy he announced almost exactly a year ago in a 
speech in which he called upon the Soviets to dis- 
mantle .their SS20 missiles in Eastern Europe in 
exchange for an American agreement not to deploy 
an equivalent missile in Europe 

"The Soviet Union has thus far shown little 
inclination to take this major step," Reagan said 



"Excerpted from The Bothn Globe, November IS, mz Reprinted with permission 
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Worksheet 8-lb 



THE MUSHROOM CLOUD LURKING IN OUR MINDS- 



Once again we paid homage to these, the grim- 
mest of our anniversaries Aug o, the bombing of 
Hiroshima Aug the bombing of Nagasaki 

By now, there has grown a kind of ritual to these 
anniversaries We round up the usual survivors, the 
usual statistics, the usual sentiments 
^ We remind ourselves annually that those two 
primitive nuclear bombs killed 200,000 people 
immediately, and 130,000 people slowly 

We have on hand for these occasions a ready 
supply of powerful quotes about nuclear bombs 
Which one did you hear this year? Emstein, Eisen- 
hower,- or perhaps this one from Churchill The 
Stone Age may return on the gleaming wings of 
Scienc/^ and may even brm^about its total de- 
struction Beware, I say Time may be short 

Still, this IS always a curious anniversary It's less 
of 4'rnemorial to the pain of the past than a homage 
to theanxiely of the present 

Th^is past week we commemorated 37 years of 
life with the bomb in this time we have built enough 
weai>ctr>s between us, the United States and USSR, to 
deslr^ay a million Hiroshimas Two generations of us 
liavip'grpwn up with the sense of their future hang- 
ing byfa^hair trigger 

, The ^war babies, the postwar babies were the 
firsf wKose childhood nightmares took mushroom 
i^hapes Our monster was one that we couldn't 
escape Despite the school drills, all the civil-defense 
tollies of the fifties, we knew that it would be impos- 
sible to duck the bomb 

The bomb has hung over us like some apocalypse 
without the promise of redemption It s hard to calcu- 
late )ust how completely the bomb has permeated our 
daily liv^s 1 don t know whether the existence of this 
doomsday weapon paralyzed us orcatalyzed us, made 
us feel hopelessness or an urgency But even during 
the decades of denial, it hovered at the edge of our 
consciousness 

One teenaged summer night, 1 lay in the dark 
and played out' a fantasy with a friend What would 
you do if you knew, you absoltitely knew, the bomb 
would be dropped in a year? How many of our actual 
adult decisions are still made in that mode? 

Last summer, on the 3e>th anniversary, I had a 
similar corvversatioft .with Dr ^Helen Caldicott, who 



has been a leader in this antinuclear awakening How 
do we live with this bomb? Do we live as if the end 
were inevitable, and opt for the private pleasures of 
life? Do we live as if change were possible? Do we 
live as if we can plan for our old age? 

These questions have all seemed more intense 
this year, when our government began to talk in a 
mad patois about winnable wars and survivable wars 
As the President ordered the making of 17,000 more 
bombs and reassured us with bizarre plans for civil 
defense, the country began to talk again about the 
unthinkable 

In the midst of this, a teenaged friend rephrased 
my own childhood questions. Matter-of-factly she 
said that if she knew there was going to be a nuclear 
war she wouldn't make plans toward medical school 
Medical schlRol, you see, took so long, was such hard 
work 

1 reminded her about all the people who had 
made their lives since the bomb was invented We 
don't ^top, don't wrap ourselves in mourning sheets 
and wait for the end We proceed, have to proceed, as 
if there is sense to it. 

Yet 1 have often wondered how much of the post- 
war unwillingness to delay gratification, to postpone 
pleasure, to sacrifice for the next generation came 
from the sense that we are living, literally, on a dead 
line 

We may not overtly think about the bomb when 
we invest in an IRA, sign a 25-year mortgage, plan a 
pregnancy But it sits there mocking us from our 
subconscious 

I know that humans have always lived with fear 
of the future Over centuries, religious zealots have 
regularly been sure that Armagecfdon was around 
the corner Over centuries, ordinary people have had 
fears of plague and childbirth and wars We are 
hardly the first generation to ask how would I live if I 
knew precisely when I would die? 

Yet this is differen^t We are not talking about 
death but extinction Not talking about our future, 
but about any future This was, once again, the omi^ 
nous background hum, the theme song for the anni- 
versary of such an incompatible Couple the human 
being and the nucleaV bomb 

tlleu Coodmiifi i-^ n -CAobe I olumui^t 



'Reprinted ^rnm ! lu iW.>»K.NN A-tigiist 10 with permission oMhc WwhiRjilon Post Writers C .roup 



Worksheet 8-lc 
JUNIOR HIGH SCHOOL LETTER 

Hi Terry, 

Did you hear abdut Billy and Louis? They are 8th grade students at 
my school. Billy is a nicer person than Louis. They eat during the same 
lunch period. 

Louis gets good grades but you can't trust him. I heard that Billy 
doesn't like Louis. Billy has a girlfriend named Debbie. I saw Louis 
talking to a girl during activity period. I think it was Debbie. I'm going 
to tell Billy that Louis is moving in on his girlfriend. 

SeeA'a, 
Pat 
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WorksheetS-Z 



KENNEDY AND HITLER 



"There's too much crime being committed in our society today. 
The justice system is much too easy on lawbreakers, and many times 
favors the criminal, not the victim. We have to provide more protection 
and create tougher laws to ensure the safety of our citizens." 

—John F. Kennedy 



"There's too much crime being committed in our society today. 
The justice system is much too easy on lawbreakers, and many times 
favors the criminal, not the victim. We have to provide more protection 
and create tougher laws to ensure the safety of our citizens." 

-Adolf Hitler 
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Worksheet 8-3 



OPTICAL ILLUSIONS" 
Figure A 




" Oriwings from "The iVjfe tnd the Mother-in-law" in Fundamtnlals ol Soital Pii/ihology by Eugene L "Vlartley 
and Ruth E Hartley (New York Knopf) 
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Worksheet 8-4 



ERIC 



IS THIS FACT OR OPINION? 



Answer the following questions usjng the information we dis- 
cussed in class today. You may use* the discussion or any wprksh'feets 
from today's lesson. . 



1. List three facts about nuclear weapons, 
a. 

b. 
c. 

2. List three opinions about nuclear Weapons. 



b. 
c. 



3. Is it possible to have different opinions from the ones you wrote 
above? Why or v^hy not? 



4. Pick one of the opinions about nuclear v^eapons (from #2) and write 
three facts to support the opinion. 



c. 



5. Why is it important t(x]S^e your opiniqns on fact? 
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A BETTER WORLD 



LESSON CAPSULE; 



ERIC 



THE STARTING POINT for a .better world is the belief that it is possible. 
Civilization begins in the imagination. The wild dream is the first step to reality. 
It is the direction-finder by which people locate higher goals and discern theu« 
highest selves. 



NormanCousins 



This lesson suggests the vision of a better world thrcujgh creative imagination. 
Students, will select one of five diagrams Jhat tjiey think best describes their view of 
the world today. The words and music of a song of your choice may be used to 
.provide the background music and inspiration for the construction of student pro- 
jects. TJhTese projects will present student visions of how they would like the world to 
be in the future. Individual projects may take any form the student chooses, ^tory, 
J)ainting, collage, mobile, song, skit, etc. This les^pn is the "dream," the first step, 
toward the reality of a better world. It'prpvides the imaginative force leading to the 
action of Lesaofi 1^. 

_ ' * PURPOSES: 



• To hav^ students reflect on their view of the U.S. relationship to the' world today. 

• To encourage the use of imagination as a tool for creating future options. 

• To begin to examirTe actions that might lead to the futures that students envision. 

' ' MATERIALS: ' ' ' " * * ' 



• Dots handout— Worksheet 
, • Optional background music. 

• Art matehals: paints, craypas, collage ma/erial, scissors, glue, paper, etc. 

- ' DESCRIPTION OF LESSON: ^ * 

A. Homework. Review lesson 8's homework with s-tudents. 

★ B. U.S.-lVarW Rrirtf/0M5/i/p Tot/rty. 
' ^ 1. Provide the class with five dot drawings in one of two ways: 

a. Draw the diagrams on the board. 
' ^ I ' * b. Distribute the "dots" Kandout/Worksheet 9-1) to each Student. 2^ 



^^Cousins, Norman Hutfran Optms New York Norton, l<)81 * ' " 

2^Dtagrams from Gallagher, Mary Beth, andothers Uucahn^for Pjme atid ju:>hu' A Manual for Udihers 5th cd 
(p 189) S{ Louis. Institute for Education in Teace and Justice, 1976 (1981 edition available ) 79 



2 Ask students to visualize the relationship between the United States and the 
rest of the world. Have them select the dot drawing that best expresses their 
view of 'Ihis^elationship and label the dot which they think represents the 

^ Dieted States. Students may draw a dot picture different from the five given jf 
■^ey {Prefer. , y 

3, After students have chosen t^eir pictures, ask a volunteer to explain his/her 
view of the U S, -world relationship as well as the reason she/he chose a partic- 
ular dot picture * . • * • . ^ 

4, Count and record ihe number i>f students who also chpse this picture. Ask 
] several ot^er students to e)^plain why they those tjie same drawing. 

5, Tally the number of students choosing e^ch dot (iVawing. Elicrt reasons for' 
choosing each of the five drawings, The followiijg depcriptiQ[isvmay be hfejpfi4h 
in understanding the pictures: ' , ^ 

. ' , a. Polarity; complete division . . ^ - * 

b Separate groups with a few people in communication 
X c Everyone together • , ; 

d 'Everyo^ne equidiStani— conformity 

e Group that hangs together^but witbra number of people on the margin. 25 
t After concluding the discussion of the current U.S -wgHd relationship, have 
students choose Jthe ^ictu/e that-des^cribes their hope for the U.S -vvorld rela-- 
tronship in the year 2Q80 A^D. ^ ' " • * 

t Class Aimosphne. Aave students listti? tb some rnusic which encou,rages creativity. 
' The selections that follow or another of youa^hoice rnight provide background 
W '.music for the subs^uent»art project: 

yimagme" by John Lennon 

"I Want to Live" by John Denver 

"Ain^t Gonna Study-War No More" by Pete Seeger 

"There's a Place for Us" from West Side Shry. * \ 

*-D. lOSb A.D This activity encotirages students to create andconsidei* options for tl^e 
, future. Emphasis should be on,the idea thati^a better world begins with.the belief 
that it is possible 

L' Ask students to create their vision of how they would like the world to be in the 
ye^r 2080 A.D. They may use any artistic expression they wish, itory, ^aint- 
• ' ing, tollage?rnobile, songl ski^, etc ' 

2. /Ksk students to comment on their vision of how the world wtll be in the year 
^ 2080 A D, Are the two imag^§ different? Why? ^ 

3 You may wish to adjust the year 2080 A.D. to the phrase^20 yfears from how/' 
or "when you are 60 years old." Some stiidents may have difficulty envisioning 

'w^ tlje world so far into the. future ' 

ikE Journal If you ftave elected io use the lournal, remind students to make their' 
** ent^ip.' t 

Homekmk, (Individuals Count). This homework. pre'paree students for Lesson 10 
Sti/dentstonsider^h-at^ctions they could take to mik^ the world a better place * 
Have stude^ibs mlice ^[ Ii6t of three to five things in each of these categories. , 

1 Things I Could Do.Novy to Make*My Everyday Life Better. 

2 Things I Co^uld Do Now to Make the World Better 

3 .Thing^ I Co^idOo When Tm' Older to Make the VVorld Better 



si- 



m 



/ 



DOTS^^ 



Choose the picture that. best describes your view of the relation- 
ship between the United States and the world today. Label the^dot 
which represents the United States in the picture you^choose. You may 
*^raw a. dot picture different from the five given if you prefer. 







^f'^Tom ^du^at^ng for Peaff and juitne A Manual for Teaihrs 5thed,p 18*?, by Mary Beth Gallagher and others 
(St Louis Institute for Education in Peace and justice. 1^76) f^eprinted with permission of Institute for 
- Peace and justice 



Lesson 

io_ 

CHOICES 



LESSON CAPSULE: - 

t 

The fmal ^ay of the unit will give students time to reflect on the unit and 
consider ideas for action At the beginning, you should remind students of the story 
of l\xi Hundredth Monkey and the power of the individual to make a difference, espe-, 
cially when joined with others in group action Imagining what a better world could 
look like (Lesson 9) can also be productive in encouraging students to act on their 
beliefs , 

We hope this unit will have a lasting impression on students. Students should be 
encouraged to express their feelings in a healthy way by contfnuing to discuss the 
issues of nuclear war and conflicts and by incorporating their awareness in action 

Students will suggest different ways th§y\an educate themselves and others 
Activities and projects withm the classroom and school are suggested to supplement 
their ideas Encourage students to make realistic and appropriate suggestions (see 
Teacher Notes), recognizing the climate of the school and community. 

. A few suggested projects may involve the entire school and require the approval 
of school administrators. One possibility is to present sympathetic administrators 
with project ideas and to solicit their reactions. It is important to gam such support 
before publicizing an event. 

Students should be given a few minutes to retake the student survey from 
Lesson 1, including time to compare and discuss the differences in their responses 
Students should also be encourage^ to express their feelings about the unit in 
general ' . < 

ft 

PURPOSES: ^ 

• To work together at brainstorming activities fortaking action within the classroom 
and school * . . « ^ 

» - * ' * 

• To embark upon a class or group project that will allow students to act on their 
knowledge and feelings. 

• To reflect on the unit and evaluate»it 

MATERIALS: 

« ^ , 

• Final quiz— Worksheet 10-1 (optional) ^ 

• Student surveys (see Lesson 1, Worksheet 1-1) 

• Eisenhower sheet— Worksheet 10-2 



DESCRIPTION OF LESSON: 



★ A. Homework from Lesson 9. Write on the board. Everyday. World. When I'm Older. Ask 
students for ideas in each category. 

*B Achvthes and Projects. Have students work in small groups (four to seven) to suggest 
projects they can realistically accomplish within the classroom or school that will 
incorporate their new knowledge (See Teacher Notes for suggestions ) 

After 15 minutes, have a spokesperson from each group present the group's 
ideas to be written on the board or on newsprint. Ask students which projects, if 
any, they would like tc^o 

Optional Have students work in Small groups and decide on actions they can 

take outside school on the following leve[s of involvement. 

COMMUNITY STATE LEGISLATURE FEDERAL GOVERNMENT WORLD 

*C journal Students should now pass in their journals fqr display or optional grading 

D Optional 

1 Have students take the final quiz (Worksheet 10-1) Add your own short- 
answer, vocabulary, or essay questions based on what was emphasized in your 
class ^ 

2 Have-students do a "whip" completing the statements 

From this unit, I enjoyed 
I learned 
I didn't like 
I recommend . 

Give students a few minutes to reflect on the unit In turn, they complete the 
statements, or they may choose to pass 
3. Have students list ways their feelings or ideas changed during this unit. 

4 Have students read the Eisenhower quotes— Worksheet 10-2— answer the 
questions and express their feelings. 

5 Have students write an essay on their feelings about the unit 

TEACHER NOTES: 

The following are suggested student activities 

School 

• Teach younger f hildren within the school topics learned in this unit 

• Do a videotape on the unit and play for the school. 

• Form student study groups on issues of nuclear war and its prevention Continue 
to bring in clippings for the bulletin board and share information with friends 

• Have a poster display m the hall; have a poster contest 

• Have an awareness day at school Pass out leaflets, pictures, poems, or essays on 
nuclear war. 

• Write and perform a skit for the class or a school talent show 

• Organize an assembly on important issues pertaining to this unit Order a film (see 
Appendix 1) or ask someone from the community to conrte to speak 

• Write an article or editorial for the school newspaper 

• With the help of students, faculty, and school support staff, list cortcerns abo^t the . 
arms race Have each person sign the list and mail it to state and federal policy- 
makers 

• Design a logo or pattern for a T-shirt Work with the art departitient to have them 
' silkscreened If the class sells the shirts, send the extra monkey to an organization in 

the community that the class wants to support. 



• Take out an ad in the school newspaper with a list of concerns 

• Encourage teachers \n other classes to spend a class penod discUssing nuclear war 
issues. 

• Have students organize events, such as poster displays, skits, or cassettes, for a 
school open house. 

Community 

• Organize a "fair" with booths, films, speakers, and music. 

• Write a letter, editorial, or article for the city newspaper. Call a local reporter and 
tell him/her what the class \s doing. 

• Contact the local radio and TV news and ask to present a one-minute summary of 
class opinions on nuclear weapons or nuclear war 

• Set up a literature table at a community event such as a flea market or block party. 

• Contact the PTA and make the class's concerns known. Go to a PTA .meeting 
prepared to speak for three minutes on issues of concern. 

• Find out the role the military plays in the community. Are weapons produced at a 
local plant (see the map which follows)? Is research and development in progress at 
a local university? Are weapons stored at a nearby base? Write an article containing 
these facts for the local newspaper 

• Call or write your state legislators. Find out their positions on arhis limitation and 
peace through strength. Write back expressing your views. 

• Collect signatures to place a referendum question on a nuclear issue On the billot. 

• Contact the state Department of Education and find out which schools have 
courses on nuclear \Var. 

Jederal 

• Write the White House and tell the president of your concerns. 

• Send a telegram or mailgram to the president or your representative in Congress 
(telegrams cost about $3.00 for 15 words). 

• Write your representatives and senators, and ask their views on nuclear war, 
national defense, and potential arms agreements such as SALT, START, Freeze, 
and No First Use After you receive their letters, write back explaming how you 
agree or disgree with their views. 

• Read articles or congressional hearings on civil defense (available from con^munity 
groups or,the library) Write your views in response 
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Worksheet 10-1 



FINAL QUIZ 



Qtrechonsf- For questions 1 through 12, choose -the' best answer and 
write its letter in the'answer space. 

For questions 13 through 20, indicate whether the statement 
is true orialse. 



1. Hiroshima is (a) a city in japan, (b) the name of the 
hundredth monkey, (c). eaten with chopsticks, (d) .a city in 
China. 

2. The first atomic bomb was dropped in (a) 1925, (b) 1935, 

(c) 1945, (d) 1955. 

3. A person who helps s,ettle an argument is known as a 
(a) warhead, (b) egghead, (c) escalator, (d) negotiator. ' 

4. An MX missile is about as powerful as how many Hiroshima 
bombs? (a) 50, (b) 100, (c) 200, (d) 250. 

5. Invisible, harmful leftovers from a nuclear explosion are 
known as (a) fusion, (b) radioactivity, (c) fission, (d) 
escalation. ■> 

6. The U.S. government spends more of its budget on 

(a) military programs, (b) social programs, (c) foreign aid, 

(d) environment. 

7. How many strategic nuclear weapons do the United Sta'tes 
and.the Soviet Union possess? (a) 2,000, (b) 4,000 (c) 8 000 

• •(d)-17,000. , . ' ' 

. 8. When one or more nations announce plans to stop testing or 
developing new weapons, this policy is called (a)' freeze, - 

(b) no first use, (c) an arms race, (d) fallout. 

9. When one nation announces that it will reduce its weapons 
regardless of what another does, this policy is called 

(a) a test ban, (b) a freeze, (c) bilateral disarmament, 
(d) unilateral disarmament. 

.10. Hibakusha is the name for (a) a city in the Soviet Union, 

(b) Japanese Survivors, (c) the atomic bomb dropped on 
japan, (d) the hundredth monkey? 
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J, ll. The Hundredlh Monkey is really a story about (a) sweet potatoes, 

(b) the ability of the individual' to make^a difference,. 

(c) creation, (d) 10 different ways to compromise. * . 

12. Putting dangerous bacteria in the air or water supply is an 

example of (a) chemical warfare, (b) a type of new warhead, 
(c) biological warfare, (d) peaceful negotiation. 
* • 

The following are either true (T) or false (F): 

13. Half the people in the world live in the United States or the 

Soviet Union. ' ; 

14. Conflict resolution is settling disputes. 

15. The United States is larger in size than the Soviet Union. 

16."* An opinion is always the truth. 

17- Fission is the splitting of atoms. 

18. Fallout is a measure of energy in a nucle^ir weapon. 

19. A bomb is;a weapon. 

20. Conflict is not always bad. 
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Worksheet 10-1 



FINAL QUIZ 

(Teachfr's Copy I 

Directions: For questions 1 through 12, choose the be^t answer and 
write its letter in the answer space. 

For questions 13 through 20, indicate whether the statement 
is true or false. /- 

— ^L™L 1. Hiroshima is (a) a city in Japan, (b)_ the name of the 
^ hundredth rm^key, (c) eaten with chopsticks, (d) a city in 
China. ^ 

_£ — 2. The first atomic bomb was dropped in (a) 1925, (b) 1935, 

(c) 1945, (d) 1955. 

— i — 3. A person vyhoyhelps, seftle an argument is known as a 
r) (a) warhead, (b) egghead, (c) escalator, (d) negotiator. 

— i — 4. An MX missile is about as powerful as how many Hiroshima 
bombs? (a) 50, (b) 100, (c) 200, (d) 250. 

— k — 5. invisible, harmful leftovers from a nuclear explosion are 
known as (a) fusion, (b) * radioactivity, (cf fission,- (d) 
escalation. * 

— 2 — 6. The U:S. government . Spends more ""of^ts budget on 
(a) military programs, (b) social programs, (c) foreign aid, 

(d) environment. 



— « — 7. How many strategic nuclear weapons do the United States 
and the Soviet Union possess? (a) 2,000, (b) 4,000 (c) 8,000, 
(d) 17,000. 

— Q—^ 8. When one or more nations announce plans to stop testing or 
developing new weapons, this policy is called (a) freeze, 
(b) no first use, (c) an arms race, (d) fallout. 

i — 9. When one nation announces that it will reduce its weapons 

regardless of what another .does, this policy is called 

(a) a tefst ban, (b) a freeze, (c) bilateral disarmament, 
(d) unilateral disa'rmament. 

— k — 10. Hibakusha is the name for (a) a city in the Soviet Uniop, 

(b) Japanese survivors, (c) "the atomic bomb dropped on 
Japan, (d) the hundredth monkey. 

• 19d3 Union oF Cpncerned Scientists \ 
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.11. The Hundredth Monkey is really a story about (a) sweet potatoes, 

(b) the ability of the individual to make a difference, 

(c) creation, (d) 10 different ways to compromise. 

.12. Putting dangerous bacteria in the air or water supply is an 
example of (a) chemical warfare, (b) a type of new warhead, 
(c) biological warfare, (d) peaceful negotiation. 



The following are either true (T) or false (F): 

J*l!£_13. Half the people in W world live in the United State's or the 
Soviet Union. ^ 

J!H_14. Conflict resolution is settling disputes. 

J^hi— 15. The United States is larger in size t'Han the Soviet Union. 

f"'^' 16. An opinion is always the truth. ■ - 

17. Fission is the splitting of atoms. 
j£/££_18. Faflout is a measure of energy in a nuclear weapon. 

19. A bomb is a weapon. 
Jlh!— 20. Conflict is not always tad. 
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Worksheet 10-2 



EISENHOWER 

Dwight D. Eisenhower was Supreme Allied Commander in Europe 
during World War II and one of the principal architects of the military 
victory over Nazi Germany. For two terms, from 1953 to 1961, he 
served as president of the United States. 

Have students read the following Eisenhower quotes and respond 
to the questions which follow them: 

. . . One who ha>witnessed the horror and the lingering sadness of 
war— is one who knows that another war could utterly destroy 
this civilization which has been so slowly and painfully built over 
thousands of years , . . . 

Every gun that is made, every warship launched, every rocket^ 
fired, signifies in a final sense a theft from those who hunger and 
are not ted— tho$e who are cold and not clothed. 

This world in arms is not spending money alone — it is spending 
the sweat of its laborers, the genius of its scientists, the houses of 
its children. * 

I like to believe that people in the long run are going to do more to 
promote peace than are governments. Indeed, I think that people 
want peace so much that one of these days governments had 
^ better get out of their way and let them have it. 

1. What do you suppose Eisenhower meant by the "lingering sadness 
of war'7 

2. Why do you suppose Eisenhower thought that 'another war could 
utterly destroy civilization"? 

3. Why does Eisenhower call the making and use of guns, warships and 
rockets "a theft from those who hunger and are not fed— those who 
are cold and not clothed"? 

4» What did Eisenhower see as the cost— besides money— of arma- 
ments? Explain. 

5. Do you share Eisenhqwer's belief that people will do more than 
governments to promote peace? Why? 

6. How can people make governments'^'^get out of the way" so that 
peace can be achieved? Is the answer the same for the United States 
and the USSR? 
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Appendix 1. Resources: Audiovisuals, Books ^nd Articles, 
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AUDIOVISUALS 

AtomtcCaff Color, 87 mm Archives Project, P O Box 438 Canal St Sta New \ork, NY 10013 
Feature film on the development of the atomic bomb and the futility of civil defense 
Bombs Will Make the Rainbow Break 16 mm or or -V* video, color, 17 mm Zahm-Hurwitz Pro- 
ductions, 43 W 93rd St , New York, NY 10025 Depicts through children's voices and artwork 
the impact of growing up m a world on the brink of destruction Excellent introduction for 
Lesson 1 of this i4nit 

Countdown for America 16 mm, color, 25 mm $35 rental American Security Council, 499 S 
Capitol St , Washington, DC 20003 A critical assessment of the proposed bilateral freeze on 
deployment of nuclear weapons 

DisHrmament A Select Film Bibliography The Riverside Church Disarmament Program, 490 River- 
side Dr , New York, NY 10027 

Dr Strattgelove 16 mm, 90 mm Swank Motion Pictures, 393 Front St , Hempstead, NY 11550 
Eight Minute> to \4idnight 16 mm, color, 60 mm Direct Cinema Ltd , PO Box 315, Franklin Lakes, 
NJ 07417 Nominated for an Academy Award, documentary portrait of Dr Helen Caldicott! 
antinuclear activist, doctor, wife, and mother 

lohn, Mary, MIRV and MARV The Arm, Race and the Human Raie Slide show with cassette. 24 
mm, 1979 $7 rental Institute for World Order, 777 UN Plaza, New York, NY 10017 Examines 
issues and questions concerning national security, such as-How real is the Soviet threat to our 
national defense? What does being "number one" mean in the nuclear ag.e? How can we better 
achieve national security? 

The Last Epidemic video, ^ Betamax, color, 48 mm AFSC, 2161 Massachusetts Ave , Cam- 
bridge, MA 02140 $15 00 Doctors speak out on the dangers of nuclear war to health and 
survival 

The U>t Slide Show Carousel with cassette 23 mm Packard Manse Media Project, Box 450, 
Stoughton, MA 02072 Disarmament seeq, as an issue of life over death 

Media Network Information Center, 208 West I3th Street, New York, NY lOOll (212) 
620-0878 

NO FIRST USE Preventing Nuclear War 16 mm, color, 30 mm Union of Concerned Scien- 
tists, 26 Church St , Cambridge, MA 02238 Examines issues concerning U S wilhngness to 
use nuclear weapons first in Europe 

^0 Frames No Boundaries 16 mm, \ video, color, 21 mm Creative Initiatives, 222 High St , Palo 
Alto, CA 94301 Explores "frames" of reference and artificial "boundaries" that exist between 
nations and the current spending of $500 billion each year for armaments to defend them 
The SALT Syndrome 16 mm, color, 26 mm $25 rental American Security Council, 499 S Capitol 
St , Washington, DC 20003 A critical view of the effects of SALT II on American security 
Threat of Nuclear War Slide show Union of Concerned Scientists, 26 Church St , Cambridge, 
MA 02238 Sixty slides which depict the history of the nuclear arms buildup A thorough look 
at U S and Soviet weaponry, as well as the effects of a nuclear explosion 

Tilt Color, 20 mm , 1972 $10 Material Distribution Services, 341 Ponce de Leon, NE, Atlanta, 
GA 30308 Animated analysis of the problems of population, ecology, pollution, national 
development, international relations, and world armaments 

War Without Winners II Color, 28 mm , 1982 Free except for postage Michigan International 
Council, Rm 8, Kellogg Center, MSU, East Lansing, MI 48824 American and Soviet people 
expressing their fears, thoughts, and hopes about the future in an age of nuclear weapons 93 
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BOOKS AND ARTICLES 



\ 



Abrams, Grace C , and Schmidt, Fran Uarnin^ Pea<e Philadelphia Jane Addams Peace Asso- 
ciatjon, 1974 

Arms Control Association Arms Control and Natioual Seiunty An Introduitwn Washington, D C 
The Association, 1<?82 

Blumejudy Ti^er Eue> New York Dell Publishing Co , 1981 A young adult novel that deals 
affectingly with gnef and adjustments to death The novel is set near Los Alamos, New 
Mexico 

Caldicott, Helen Nmiear Madness What Cati Wt Do" BrookUne, Mass Autumn Press, 

Carpenter, Susan A Repertoire for Peaiemakin^ Skills New York Peace Education Project of 
COPRED, 1977 

Cro>srOiidi> Boston Jobs with Peace, 1^81 A high school curriculum on nuclear war for science, 
English, and social studies 

Tht Efteds of Nuilenr War VVashmgton, D C Office of Technology Assessment, 1980 

Fallows, James. National Defence New York Random House, 1^81 

Farley, Philip J , and others Nuilear Arms Control Options for the I'^SOs Washington, D C Arms 
Control Association, 1^82 

Ford, Dame!, Kendall, Henry, and Nadis, Steve Bewond tht Fretzt Tht Road to SuiUor Satutu 
Boston Beacon Press, N82 

Galbraith, John Kenneth "The Economics of the Arms Race — and After ' Bultttm of the Atomn 
Scientists June/July 1Q81 

Gallagher, M^ry Beth, and others Eduiatm^ for Peait and justht A Manual for hoihtrs Rev ed St 
Louis Institute for Peace and Justice, 1Q81 

Ground Zero Nuilear War Whdt . in If for You" New York Pocket Books, P82 

Has Amtrna Betome Number 2" Washington, D C Committee on the Present Danger, N82 

Hersey, John Hiroshima New York Bantam Books, \QtA 

How Reahstn Is the Nuclear fretze" Washington, D C American Security Council, N82 

Is tht Reagan Defense Pro^^ram Adequatt" Washington, DC Committee on the Present Danger 
1982* 

Kennedy, Edward M , and Hatfield, Mark O Freeze' How You Can Help Prevent Nuclear War New 
York Bantam Books, 1982 

Keyes, Ken, Jr Tht Hundredth Monkt\ St Mary, Ky Vision Books, no date 

Lewis, Kevin N The Promrt)t and Delayed Effects of Nuclear War ' Snentifu Ameman July 1Q7Q 

Nesbitt, William A , ed Teaching Global Issues Through Simulations It Can Be Easy ' Inttnom 
75, Summer N74 

_, Abramowitz, Norman, and Bloomstein. Charles Teac^hing Youth About Con- 
flict and War " In Teaihms: Social Studies ,« an A^e of Cn^is NCSS Bulletin No 5 Washington, 
D C National Council for the Social Studies, 1^73 

and Karles, Andrea B Teaching Interdependence Exploring Global Chal- 
lenges Through Data^' Interiom 78, June 1^75 

Nuilear Disarmament Currnulum Cambridge, Mass Educators for Social Responsibility, 1Q81 

Or^^amzw^^ for Ntniear Disarmament Watertovvn, Mass Women s Action for Nuclear Disarma- 
ment, 1^81 

Schell, Jonathan, frt/r oM/rf £rtr/;t New York Alfred A Knopf, I<'82 

Sivard, Ruth Leger, ed World Mihtaru and ^onal Expenditures Leesburg, Va World Priorities, 
1^81 

Smith, Gary R Cultural St^ht and Insij^ht Dfrt/in^ with Diverst Viewpoints and Values New York 
Cilobal Perspectives in Education, 197Q 




iSsf' ^'""'"^ Cambridge, Mass Greater Boston Physicians for Social Responsibility, 



Unfor^enahle firf New York Pantheon Boo^s, 1977 Drawings and commentary by atomic bomb 
survivors, compiled by the Japan Broadcasting Corporation 



ORGANIZATIONS 

American Enterprise Institute for Public Policy Research 
1150 17th St , NW 
Washington, DC 20036 

American Friends Service Committee 

1501 Gherry St 

Philadelphia , PA 1^102 

Offers materials on the arms race 

American Security Council— Coalition for Peace Through Strength 
499 S* Capitol St 
Washington, DC 20003 

Supports a military buildup^to increase national security Includes an active congressional 
affiliate 

f 

Center for Defense Informatioh 
too Maryland Ave , SW, Suite 303 West 
Washington, DC 20024 
(202) 484-9490 ^ 

Publishes information and conducts research on defense, arms control, and disarmament 
issues 

Children's Creative Response to Conflict (CCRC) 
Box 271 

Nyack, NY 10960 
(914)358-4601 

Exercises to increase cooperation, commumcation, affirmation, and conflict resolution are 
at the core of this program 

Coalition for a New Foreign Policy 

120 Maryland Ave , NE *. 
Washington, DC 20002 

Mobilizes grassroots attention toward congressional attempts to conduct a noninterven- 
tionist, humane, and open U S foreign policy 

Committee on the Present Danger 
1800 Massachusetts Ave , NW 
Washington, DC 20036 

Supports a strong national defense Publishes occasional papers on national security issues 

Consortium on Peace Research Education and Development (COPRED) 
1140 Avenue of the Americas 
New York, NY 10036 
Curriculum materials 

Council on Economic Priorities 

Conversion Information Center 

84 Fifth Ave 

New York, NY 10011 

(212) 691-8550 

Council for a Livable World 
100 Maryland Ave , NE 
Washington, DC 20082 
(202) 543-4100 



Educators for Social Responsibility . 
639 Massachusetts Ave 
Cambridge, MA 02139 
(617) 492-1764 

Offers Crfrt/ni^ Our Future A Dfli/ a/ Diab^ut Pianning ami Kesoune Cuide. a bibliography, a primer 
on the arms race, and other materials 

Facing History and Ourselves National Foundation, Inc 
25 Kennard Rd 
Brookline, MA 02146 
(617) 734-1111 X335 

Curriculum entitled "Decision-Making in a Nuclear Age" 

Federation of American Scientists 
307 Massachusetts Ave , NE 
Washington, DC 20002 

Organization of scientists concerned with the use of ^lence in society— especially nuclear 
weapons 

Glob^ Education Associates 
552 I^rk Ave 
East'Orange, N) 07017 

(201) 675-140<> 

An educational organization that facilitates the efforts of concerned people of diverse 
'cultures, talents, and experience in contributing to a more humane and )ust vyorld order 

Ground Zero 
806 15th St , NW 
Suite 421 

Washington, DC 20005 

(202) 638-7402 

Offers a curriculum guide and audiovisual materials on nuclear war 

institute for Defense and Disarmament Studies 
251 Harvard St 
Brookline, MA 02146 
(617) 734-4216 

Offers a disarmament newsletter and research studies - , 

Institute for Peace and Justice 
4144 Lindell, #400 
St Louis, MO 63108 

Institute for World Order 
777 UnitedvNations Plaza 
New York, NY 10017 
(212) 490-0010 

Engaged in research and education concerned with the establishment of a system of world 
order 

Jane Addams Peace Association ^ 
1213 Rate St - 
Philadelphia, PA 10107 

Offers resource manual for secondary teachers 

Jobs with Peace 
10 West St 
Boston, MA 02111 
(617) 451-338<5 

A nationwide effort to transfer money from unnecessary military programs to civilian 
programs in education, the arts, health care, housing, and mass transit High school 
curriculum on nuclear war available 



Lawyers Aliurne for Nudear Arms. Control ^ 
VO Box 0171 ^ ^ 

Boston, MA 02114 
'0171 227-0118 

Membors of Congress for Peace through Law (MCPL) 
Room ^53^$ HT)use Annex II 
V S House of Representatives 
VVashmgton DC 20515 

:v;;;";r;;:'::r' '■™™'""' - --Z,^ 

Mobilization for burvual 
3o01 Loiust Ualk 
Philadelphia, V\ 1^104 
«215' 38o«48r5 

Network to tduuite for V\orld Seujritv % 
77" United Nations Pla/a 
New Vork, N\ 10017 

.',n7:;::,;;:'fj::'.::: ■•' ' ' ^ ^ ^--^ ■» p„„ 

I'hvsuians for Soual Responsibility 
03*3 Massachusetts Ave 
Cambridge. MA 021 30 

ioI7) 407-7440 \ " 

.i'nf n";Lt;?::''"'""'' •^^'"^^^^ ----^ --p-> 

Riverside Church Disarmament Program 
400 Riverside Dr 
iNew Vork, W 10027 
1212} 740-7000 

Organizes conferences and prowdes speakers and resources on disarmament education 
SANE 

514 e St , \t 

Washington DC 20002 * 
(202) 340-4808 

^l^n''il!'r'''''''' '""'^"^■^^ P--- d.sarn.an.en,, ,nclud,ng 

errorts tor economu conversu)n wuum^ 

Science for the People 
807 Main St 
Cambridge. MA 02 1 30 
(Ol7) 347-0307 

Northfield, M A Ol3oO 
(413)408-5311 

Nt A.sponsored group that offers materials for secondary teachers and publi.he. 
a newsletter- ^ 

Ik 

t'nion of Concerned Scientists (LC S) 
2o C hunh St 
Cambridge, MA 02238 
(017)347-5552 

Conduus publK eduu,(,on pro.eUs on ,he nu.le.r .urns r.ue and n.,„on.,l defense Mkv 
OrKOm/c, u.nterrnces, pubhshes books, hims, .,n.3 ct/rraul.u m.Her,.,ls 



Women s Internatjonal League for Peace and Freedom (WILPF) 
1213 Rate St " v 

Philadelphia, PA 19107 
(215) 5o3-7110 

Founded in \<^\5, VN'ILPF publishes current analyses on disarmament and social justice issues, 
often with special reference to the actions of Congress and international organizations 

World Council tor Curriculum and Instruction 
Box 171 

Teachers College, Columbia University 
New York, N\ 10027 

V\CC1 seeks to develop turrKula tor international cooperation, peace, and global community 
building 

World Without War Council 
175 Fitth Ave 
New York. N\ K 
(212) 074-2085 

A national organization whose overall purpose is to help end war through the peaceful 
change ot U S toreign policy and the strengthening of. international institutions ' 

PERIODI&ALS ^ , . ' 

The following is a i^elect list ot scholarly journals, magazines, and resource newsletters useful 
to teachers, i?tudents, and researchers For more information abou* a particular periodical, 
please write directly to the lournal or newsletter concerned 

ArtyLontrol Todnu Arms Control A^sociatio^n, 11 Dupont Circle, NW, Washington, DC 20036 
Monthly 

Brahng Point Union of Concerned Scientists, 2o Church St , Cambridge, MA 02238 Quarterly 

The BulUhfi of the Atomu SnentNs 1020-24 E 58th St , Chicago, IL 60637 10 issues per year 

Defense Monitor Center for Defense Information, 600 Maryland Ave, SW, Suite 303 Wes^ 
Washington, DC 20024 (202) 484-O4Q0 10 issues per year 

Disarmament Times Room 7B, 777 United Nations Plaza, New York, NY 10017 8 issues per year 

/ 

hret^n Affairs Subscription Dept , P O Box 2615, Boulder, CO 80321 Quarterly 
foreign Policy 11 Dupont Circle, N W, Washington, DC 20036 Quarterly 

foreii^n Poliiu and Defense Reviru^ American Enterprise Institute for Public Policy Research, 1150^ 
17th St , NW, Washington, DC 20036 6 issues per year 

Interiom Global Perspectives in Education, Inc , 218 E 18th St , New York, NY 10003 
Quarterly 

International Seiunty The MIT Press lournals, 28 Carleton St , Cambridge, MA 02142 
Quarterly 

'jourtial of Conflht Resolutfon Center for Conflict Resolut4on, SAGE Publications Inc, 275 S 
Beverly Dr . Beverly Hills, CA <?0212 Quarterly * * ^ 

{'^ashin^^ton Report American Security Council— Coalition for Peace Through Strength, 499 S 
Capitol St , Washington, DC 20003 Monthly 
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The Threat of Nuclear War 



Nuclear War: No Place to Hide 



Today With nuclear tests under 
grouno ana out of sight most 
people are not aware of the awe 
some power of nuclear weapons 

A single one megaton nuclear 
weapon which is detonated over a 
ma)or City would mean the tonow ' 
mg 

• a fireball — over a mie m dia^ete^ 
if detonated above ground a 
crater— 1 000 teet m dian^eter a^d 
300 feet deep if detonated ori the 
ground 

• 50 square miies of total desiruc 
tion by blast and tire 600 square 
mtles in vJhich an unprotected 
people AOutd be Killed 

• dose to 500 000 tataiities total 
casualties over 750 000 and 

t 1 000 square miles — the size of 
Rhode Island — in which an per 
sons looking at the firebai' AOuid 
be permanently bimded 4 000 
square fr)iles — the size of Con 
necticut — bianketed with deadiv 
radioactive cor^tammation 

tr> a full scale nuclear war 

between the United States and the 
Soviet Union 

t as many 'as 50 000 nuclear weap- 
ons could be detonated 



• in excess of too mm, up Russians 
ar^d a comparable number of 
Americans AOuid be Killed out 
'ightland at least another 50 
million in eac^ countfy AOuid die 
cf tnjuneb 

fallout AOuia Dian>tet large 
portions ot the Unifeo Stales and 
the Soviet un. on aif water and 
i^rid would be confan^inated itve 
b'OcK and crops wouid buffer 
enormous destruction 

t m both natonb r'ledicai 'a^.ii.ties 
and personnpi AOu'd ^e largely 
destroyed uttie r^>ip .^t any kmd 
would ccme to trie sur^iv-ofs 
many of Ahom AOutd die *'om 
starvation a^J epidemics 

0 the buperpowefs would have their 
iindostn, agr^'CuHure and commu 

nidations destroyed They vj^ouid 
be shattered societies unable to 
recover t5>r an indefinite period 
Widespread aea'h and destfuc 
fion wojir" n)t*many tjyStander 
r^ations an] 

0 smoke and dus* t'om blast and 
ftre and destruction of ozone m 
the atmosphere might severely 
damage the global environment 
and the biosphere 
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Fallout areas at 1 hour atttr a nudear attack 
on U.S. Military InttallatJont 
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The Arms Race: Overkill and Overreaction 

Total US & USSR Strategic Nuclear Weapons 



FaMout VM* at 24 houn ttter a nudear attack 
on U.S. Military Installation* 




Th« rtltntitss nucltir irms ract is wtll 
illustrated by th« stMp curvts abovt 
Th# curvts show tht total numb«r of^ 
nucltar wartitads and bombs that t^ch 
ol tht two suptrpowtrs can dtlivtr via 
long rangt missllts and bombtrs Tht 
V US has ovtr 9000 today tht Sovltts 
som# 7000 Nott that tht US has always 
b#tn ahtad of tht Sovitls. tvtn during 
tht alltgtd "mlisHt gap ' of I960 Thf 

Where Will we be tn a decade if 
the nuclear arms race continues 
unabated'^ Present expectations are 

t Mvtnty-fhrt thousand nudtar 
warhtadt— irf tfie U S and 
Soviet arsenals with an expioswe 

power approaching two million 
Hiroshima bombs 

t more than ttn thousand missiles 
and bombtrs m the United States 
and Soviet nuclear forces- 
double the number today 

t over $3teO billion spent on nuclear 
missilesNaircraft and bombs by 
the United States aione-S6 000 
fron:> each American family 

t small, concealtbie weapons sys 
tems that could deliver thermo 
nuclear warheads unverifiabie by ' 
agreements or ordinary detection 
systems Today bombs with Hiro 
shima level destructive power can 
tit in a 6 inch shell Or rocket 

They use only a grapefruit size 

amount of Plutonium 

t ten or mort nations — some 
highly volatile — may have nuclear 
weapons Terrorist qrOups may 
have at^quired Hiroshima size 
bombs 

Misralrulafions by the U S aboul 
Soviet arms budd ups have leJ .n 
the past to U S overreaciion 

• The bomber gap of 1955 pro 
jccted that the Soviets would 
have 600- 700 long range bombers 
by 1959 In reality they actually 
built 190 by 1961 and have about 
150 today We had buiit over 600 
by 1961 



mid 1960 s dip in numbtrs of US wtap 
ons IS dut to a drawdown of obsolttt 
long rangt bomb«rs Tht sharp rists for 
tht \h and USSR In I970^nd 1975 
r»sp«cttttfy ttlustralt tht dtv#lopm#nt 
of MIRVing capabiMtits— placing mul 
tipit wartitads on missilts Tht 19d0's 
arms ract may wllntss both suptr 
powtrs incrtasing thtir nucltar aritnall 
by 700J) or mort wartitads and bombs 

t Th| missile gap of i960 pro 
jected that the Soviets would 
have 1 000 m»ssiies by 1961 They 
actually had ten by that time, 
while we buHt 1 000 by 1967 

t Th» ASM gap of the i960 s pro 
jected that the Soviets would 
have 10 000 ABM s by 1970 They 
had constructed 64 when the 
ASM Treaty was Signed m 1972 

t in anttcipatton of this Soviet ABM 
system we deployed multiple war- 

' head r^iissdes iMiRV) The Soviets 
then followed with their own 
WIRV prtxjram 

t Projections made m 1977 by influ 
entiai defense analysts now serv 
ing in this administration esti 
mated the Soviets wouid^avQ 
almost 11 000 nuclear warheads 
by 1982 This IS more than 50% 
above official estimates of the ' 
Curfont Soviet inventory but 
close to the present size of the 
U S strategic nuclear arsenal 

A misralculation now current 
^^ugqests that the United States is 
vulnerable fn a Soviet bolt from the 
blue nuriear attack But even if ♦he 
US lanct-based missiles were 
totally destroyed m such a surprise 
attack - itself virtually impossible — 
uui submanne and bomber fleet 
would lemam largely mtact and 
would devastate the Soviet Union 
with the equivalent of hundreds of 
thousands of Hiroshima bombs 
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Pronferation: Out-Racing Our Will and 
Capacity to Control ^ . 



1991: Neutron Bombs and More 



In 1945 only the United States 
had nuclear l>ombs General Groves, 
wartime Manhattan Project leader, 
predicted a U S monopoly until 
1965 By 1949 the Soviets had 
exploded t^eir first nuclear weapon 
(oliowed by Great Britain in 1952 
By 1965. France and China had 
enlarged the nucJear club to five 

Continued proliferation of nuclear 
weapons is a deadly threat to all ' 
«4iations Nuclear exchange betwe^ 
minor powers, allied to the super 
powers, or possessing vital 
resources such as oil, could draw m 
the superpowers, and lead to gen- 
eral nuclear war 

Further nuclear proliferation 
appears very likely 

• India exploded a "peaceful" « 
nuclear device in 1974. 

• Flares recently detected by satel- 
lite sensors off South Africa 

* looked suspiciously like nuclear 
tests 

• Israel destroyed an Iraqi nuclear 
^research relSctor in 1981 for f^r 

that Iraq was buildin^^a bomb ' 

* 

• Thirty-five nations have not 
signed the 1968 Non-Proliferation 
Treaty, and another eight havp 
not ratified it 

• Thirty-seveo non-nuclear states, 
signatories to the Non-prblifer- 
ation Treaty, do not have s^e- 
guards to help prevent diversion 
of nuclear materials from power 
reactors 



Libya has actively sought nuclear 
weapons 

Pakistan IS believed to have a 
nuclear weapons program 

There IS reason to believe that 
Israel, and perhaps also South 
Africa, have completed virtually 
all the steps necessary to con 
struct nuclear weapons 



Nttlont with nuc{«ir WMpont In 
1981 

Cbina 
France 
^reat Britain 
mdia (?) 
Soviet Union 
United States 

Nationt which could havt nudMr 
'wtapont by 1991 

Argentina 

Brazil 

Iraq 

Israel 

Libya 

Pakistan 

South Africa ' • 
South Korea ^ 
Taiwan ] . 



Unchecked weapons technology 
could lead to 

Evtr mort iccuratt multiple war* 
head ballistic missiles The 

combination of accuracy and mul 
tiple warheads, in the hands of 
both superpowers, is leading the 
U S and Soviet leaders to believe 
'that thpir fixed, land-based 
missiles are threatened This 
could raise the risk of a pre 
emptive first strike 



Thousands of nuclear-tipped 
cruise missiles, small enough to 
be launched from large trucks or 
readily placed on ships and 
planes ground the world Because 
these missiles can be easily con 
ceated, no nation will be certain 
of the military threat it faces' 
Once deployed, ttiese missiles 



will be impossible to limit, 
because they are impossible to 
monitor with confidence 

« 

Antl-ballistlc missiles that will 
breed their own arms race of 
thousands offensive weapons 
to overwhelm them 

Anti satellite weapons that w^l 
threaten our vital nuclear com 
mand. comrriunicattons, and 
warning systems, whose destruc 
tion could trigger a nuclear war 
out of ignorance ajone 

Neutron bombs that will make 
nuclear war in Europe appear 
limited and more "acceptable", 
hence more likely 

Weapons In outer space that will 
surround the planet with "Star 
Wars ' technology and orbiting 
nuclear forces 



India 
China 25 
UK 30 
France 85 




Nudlear Explosions Since 1945 
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THE 1982 ARMS CONTROL DEBATE 



Nuclear Parity: 
The Arms Race Standoff 

In March 1981. President Reagan alleged 
that "the Soviet Union does have a definite 
margin of superiority' over the U S m nuclear 
striRing power Many experts disagree, how- 
ever, and the President s statement remains 
a point of debate today 

The problem is that^he strategic arsenals 
otthe United States and the Soviet Union are 
not mirror images of one another Comparing 
them to see whos ahead or whos behrnd 
cannot simply be based on any one measure 
of nuclear strength 

The strategic nuclear forces of both nations 
consist of a triad of land-based interconti- 
nental ballistic missiles (ICBMs). submarine- 
based missiles (SLBMs) and long-range 
bombers {Both NATO and the Warsaw Pact 
also deploy thousands of tactical or battlefield 
nuclear weapons m Europe) Here any simi- 
larity between the arsenals ends 

The greatest difference is in the basing 
schemes used by the two $uperj3owers Of 
the 7,700 warheads in the Soviet triad, 
approximately 70 percent are on land-based 
missiles The remaining Soviet warheads are 
divided betw^n submarines (abOut 25 per- 
cent) and bombers (about 4 percent) Of the 
U S total of about 9.500 strategic^ warheads. 
oniy23 percent are carried by ICBMs Almost 
50 percent of the U § strategic nuclear force . 
IS carried by submarines Moreover, the U S 



Total Strategic Nuclear Weapons 
United States-Soviet Union 
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The curves above show the total number of nuclear 
warheads and bombs that the two supefpowers 
can deliver via long-range missiles and bombers 
Sources 1982 Pentagon Annual R^ort. 
Center for Defense Information 



keeps more t^|an half of its missile submarines 
on patrol at any given time Only about 15 
percent of Soviet submarines are on patrol 
at sea at any bne time 

Comparison is further complicated by the 
fact that Soviet land-based missiles are gen- 
erally larger tjian their 'American counterparts 
and have gr^eater lifting power and larger 
warheads Ufe missiles are considered more 
accurate thah Soviet missiles, although the 
accuracy of ^oviet missiles is improving 

^When broken down into 'their component 
parts, some ibeasures show a U S lead, and 
*other measures a Soviet lead Both nations 
however, clearly have a sufficiently large 
number of^d verse and survivable weapons 
systems so that neither car^confidently attack 
the other without risking clevastatin^ retalja- 
'tion The end result nuclear parity and mutual 
deterrence | 

StrategiciExpansion Continues 

Despite this condinonVapparent nuclear 
parity, the Reagan Adminfetratibn is advo- 
cating a hug^ expansion in he nuclear forces 
Of the -United States The Administratiorfs 
build-up IS e)^pected to cost about $200 billion 
over SIX yearis The six major components of 
the program i^re 

• Deployment of 100 hJiX missiles with at < 
least ten! highly accurate warheads per 
missile 

• Continued production of Tndent subma- 
rines (tw6 are, currently m operation) and 
developnrjent of the more accurate Tndent • 
D-5 missile 

• Production of 100 B-1 bombers to replace 
the fleet of B-52s, and deployment of 
thousand^ of air-launched cruise missiles 

• Improved command, control, and com- 
munications systems 

• Continued research and development of 
anti-balhstic missile systems, and devel-' ' 
opment of anti-satellite weapons, and 

• Improved civil defense and air defense 

• 

The Soviets ar6 also expanding and 
improving their strategic forces, The deploy- 
ment of Soviet SSJ8 and SS-19 ICBMs. with 
their improved accuracy and large payloads. 
has added a new round of instability to the 
arms race, as iias the introduction of the • 
mobile SS-20S which threaten Western 
Europe The Soviets are also testing new 
SLBMs and large missile-carrying subm 
nnes. such as the Typhoon They, may als 
be developing a new long-range bomber 
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Are We Closer to the Brink? 

Fear of nuclear war has increased sub- 
stantially in th^ past year This renewed anx- 
iety IS not unfounded and can be traced to 
several souites 

• widel/ publicized policy directives- in which 
the U S Secretary of Defense has 
Instructed the military services to t)repare 
for fighting "limited " and "protracted" 
nuclear wars, 

continued emphasis on building the highly 
accurate MX missile Jo close a fictitious 
"window of vulnerability." even though the 
, wisdom of proposed b^ing schemes has 
been seriously chali.enged Many believe 
that deployment of first-strike weapons 
^like the MX will lead to a situation m which 
each superpower will feel vulnerable to 
an attack by the other, and mjght launch 
a pre-emptive strike m a crisis Situation 
as a means of self-defense 
increased risk of nuclear accidents a^ the 
number of nuclear weapons increases and^ 
as the short deJivery time of ne^ weapons^ 
forces both countries to consider com- 
puterized "launch-on-warning" decision 
systems. 

renewed discussion of anti-ballistic missile 
systems (ABMs) resulting in fear that the 101 
Administration is preparing to scrap one 
of the most successful arms control 
agreements yet concluded - the ABM 
Treaty of 1972; and 
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• conttnued expiictt reiiance on nuclear 
weapons for the defense of Europe and 
other hot spots such as the Middle East 
in a senous conflict with the Soviet Umon, 
the U.S. would aimost certainly be forced 
to intttate the use of nuclear weapons in 
response to a setback »n a conventjonal 
confiict. 

Arms Control Options: 
What Do They Mean? 

The public response to these policies, 
combined with extensive grassroots orga- 
nizing on nuclear issues, has stimulated 
widespread debate on various Qptions for 
achieving arms control and reducing the threat 
of nuclear war Nunrierous arms corrtroi pro 
posals are now under dtscussion. including 
a nuclear FREEZE, SALT II. START, a Com 
pj^ehensive Test Ban, and No First Use 

The Nuclear Freeze 

First discussed in 1964, the most recent 
freeze proposals have become the basis for 
a national movement In calling for a halt to 
the nuclear arms race, freeze advocates seek 
a mutual freeze on the testing, production 
and deployment of nuclear weapons and of 
missiies and new ^craft designed primarily 
to deliver nuclear weapons '. At present, the 
Senate is considering a^proposal (the Ken 
nedy Hatfield Resolution) which advocates a 
moratorium on the testirl^, production, and 
deployment of nuclear weapons and calls for 
Subsequent negotiations to reduce the num 
ber of weapons possessed by the two super 
powers A companion resolution in the House 
erf Representatives was narrowly defeated (204 
- 202) in August 1982 Iristead. the House 
passed a resolution calling for negotiated 
reductions followed by a freeze This position 
was preferred by President Reagan, at least 
in part because it permits continued produc 
tion of riuclear weapons 

SALTIi 

After years of negotiation, SALT II was 
signed ia 1979 Ratification of it by the U S 
Senate was indefinitely suspended not long 
jaf ter, largely because of reaction to the Soviet 
invasion of Afghanistan. More recently how- 
ever, the Reagan Administration has said the 
U.S. would do nothing to undermine the Ti'eaty 
so long as the Soviets concurred. A complex 
agreement, SALT II would: 

• permit each side a total of 2.400 strategic 
systems (launchers for ICBMs, SLBMs 

102 and long-range bombers) at the outset, to 
be reduced to 2,250 during the duration 
of the treaty; 
f ♦ set a sub-limit of 1,320 on launchers for 
multiple warhead (MIRV'd) ICBMs. 
SLBMs, and bombers with long-range 
cruise missiies; a sub-limit of 1,200 on 
MIRV'd ICBMs and SLBMs; and a sub- 
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limit of 820 onMlRVdfCBMs. 

• tesuict the testing and deployment ot new 
types of ICBMs to one on each side, 

• limit the number of MIRVs permitted on 
new and existing iCBMs. 

• ban the Soviet SS 16 -an intercontinental 
ballistic missile which may be converted 
into a mobile, intermediate-range ballistic 
missile (the SS-20). 

• set ceilings on the launch weight and 
throw weight of strategic ballistic missiles. 

• prohibit rapid reload iCBM systems 

START 

Strategic Arnmieduction Talks 

On May 9. 1982. President Reagan 
announced a two phased US proposal foi 
the START talks, the successor to SALT i. 
and a replacement for SALT II The U S pro 
posed reducing wdr/jeac/s to equal ceilings 
of about 5.000 for each side (down from 9,500 
for the U.S and about 7.700 for the Soviets) 
To enhance stability by reduting any incentive 
or capacity each side might have to attack 
first, no more than half the remaining war 
heads would be land based The total number 
of ballistic nnssiies (ICBMs) would be reduced 
to 850, about half of the current U S. level 
The U S.. also proposed a second phase 
reduction m ballistic missile throw ^»ght (the 
useful weight carried by a missile, i.e , guid 
ance components and re entry vehicles con 
taming warheads) to below the current U.S. 
level. The replacement of existing systems 
with newer ones would be permitted under 
the proposal, including production of systems 
Such as the MX and Trident 

At the same same time, however. President 
Reagan has said ever ythmg is on the table, 
and all offers would be considered, in fact, 
the Soviets have countered by proposing a 
ceiling of 1,800 on ballistic missiles and heavy 
bombers on each side The Reagan Admin 
istration regards this Soviet proposal as 
unacceptable, since in the Administrations 
view it does not focus sufficiently on land* 
based missiles, which are seen as the most 
serious threat to the U.S. (and which mdke 
up the greater part of the Soviet triad). 

CTB^Comprehensive Test Ban 

A Comprehensive Test Ban. which some 
have proposed as one component of a freeze, 
would prohibit linderground nuctear tests, 
except possibly for tests of a few kilotons. 
which may be too small to detect using existing 
seismic techniques. Tests in the atmosphere, 
outer space, and underwater^ are already 
prohibited by existing agreements (the Partial 
TeM Ban Treaty), as are underground tests 
having a yield above 150 kilotons (Threshold 
Test Ban Treaty). 

In 1977, the United States, the Soviet Union, 
and the United Kingdom began negotiations 
on a corhprehensive te$t ban. By 1980, when 
negotiations were suspended, they had made 



progress toward completion of a treaty. The 
parties had resolved some difficult verification 
issues, and bad agreed m pcmciple to permit 
on Site inspection of. suspicious events. 
However, the Reagan Administration indefi- 
niteiy postponed resumption of these talks, 
in part because the Administration wants to 
develop a variety of new nuclear warheads 
and delivery systems that might be seriously 
constrained by a CTB. Some U.S,' officials 
also hold the widely disputed view that the 
U.S. would be unable to check the reliability 
of existing warheads, and as a result, confi* 
dence in our deterrent w^ld decline. 

No-First Use 

This proposal would make it a matter of 
U.S policy not to be the first to use nuclear 
weapons No First-Use is advoc ated a^ n 
alternative to current policy whioHTSlls for 
the NATO Alliance to initiate the use of nuclear 
weapons, if necessary, to lurn back a cdn- 
ventional Soviel attack against Western 
>6urope Presently, nuclear weapons are 
viewed as a way of balancing numertcaliy 
s^p^ior Warsaw Pact ground forces. 

Because no plausible argument has been 
put forward that would guarantee that the use 
of nuclear weapons would remair> limited, 
a NoTirst-Use declaration would create a 
clear >ine of demarcation between conven- 
tionalland nuclear war. Advocates of a No- 
First-iJ^e policy believe that selected use of 
nuclear weapons to counter a setback in 
conventional conflict might not be stopped 
short of total escalation to all out nuclear war 
between the superpowers. No-First-Use, if 
adopted and accompanied by certain 
improvements in NATO s conventional 
defenses, would reduce the reliance of the- 
U.S. and NATO on nuclear weapons, dimmish 
the risk that nuclear war will occur, and 
strengthen the credibility of the Western 
deterrent to Soviet aggression. 
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A. Strategic Nuclear Forces 

A steady deterioration in the strategic nucleai- 
balance has taken place. In all indices, save pos- 
sibly (but doubtfully) numbers of deployed on-line 
warheads, Soviet superiority, given existing pro- 
grams, will grow during the next few years. A study 
conducted in 1978 for an agency of tlje Department 
of Defense identified over forty indices of compari- 
son between U.S. and^ Soviet strategic nuclear 
forces, and traced these from 1962 to 1982. In 1962, 
all favored the United States. In 19>8, all but a 
few favored the Soviet \Jn\on, It was projected that 
by 1982 all would favor the Soviets; and this has 
occurred.* 

. The Chief of Naval Operations, Admiral Thomas 
Hayward, summarized it .starkly during the 1979 
SALT' II hearings: 

"With respect to essential equivalence it 
is fny view that without ahy, question the 
Soviets will have a first-strike capability 
over the next few years. If that is rfot a 
loss of essential equivalence, I do not 
know what is, and we have to do some- 
thing about that to correct it." * 

Relentless efforts over the past twenty years have 
moved the Soviet Union from strategic inferiority to 
strategic superiority over the United States in nu- 
clear capabilities; The Secretary of P^fense states: 
"While ouf strategic programs have been restrained 
because of expectations for SALT and detente, the 
Soviets continually improve the quality of their 



[j>ile25ures and Trends, US, and USSR Strateg/c force fffec- 
r/Veness^ Report for the Defense Nuclear Agency, Santa Fe 
Corporation, Alexandria, Virginia, 1978. 

*M///Ury Implksitions of the Treaty on ^the LimitSition of 
StrMegic Arms and Protocol I/jereto, Hearings, Senate Armed 
Services Committee, Part I, p. 177. (CPO, 1979) Admiral Hay- 
ward was strongly supported by* General. Richard Ellis, Com- 
mander of the Strategic Air Command in 1980, who stated: 
*<^verse strategic imbalance has developed and will con- 
ewJ°^ several years to come/' See testimony of General 
Ellis before the Senate Armed Services Committee, 22 Febru- 
ary 1980, 



.Strategic force?." » By 1968 the Soviets were spend- 
ing twice as much as the United States,.and the.gap' 
has subsequently widened to a 3,3 to 1 ratio/ The 
cunnulative effKts of this Jong-term trend have 
produced Soviet superiority in strategic nuclear' 
forces. 

Superiority, not parity, has^ been and continues 
to be (he Soviet goal. For twelve years, the Soviets 
K have asserted public;ly that nuclear "balance" and 
"parity" exist between the two sides, while, at the 
same time, they have produced and deployed 
Weapons systems on a scale and at rates far beyond 
standards in the West. 

^ Soviet-investment in military technology has now 
permitted the Spvieta to shift emphasis from their 
earlier preoccupation with quantity to advancement 
of the quality of thejr strategic nuclear forces! This 
has produced a greater capability to destroy Ameri- 
can strategic deterrent forces before they can be 
launched, as well Ss tO' provide for the survivability 
and endurance of their oyhn forces. Havmg made 
great strictes in these, areas, it is pessjble that/the 
Soviets will now place- even greater '*femphci?is on 
the ability to destroy, or negate ttie effects of, 
American deterrent forces after being launched. An 
overwhelming strategic nuclear reserve and secure 
command and control systems support both*capa* 
bilities. 

1. Soviet Programs y 

Since the Committee's previous assessment of the 
military balance, Soviet strategic nuclear capabili- 
ties have continued to grow. The Soviets produce 
approximately 200 ICBMs and 200 SLBMs ^very 
year, in a variety of* modifications and with accu- 
rate MIRV warheads.\ Last year, the Pentagon, an- 
nounced that "certain versions of the SS-18 and 

* Secretary of Defense, Department of Defense Annual Re- 
port, FY 7983, p. IM1. 

♦Secretary of Defense, Department of Defense Annual Re- 
p<frt, FY 7987, pp. ;3-74. 

* U.S. Department of Defense, Soviet Military Power, Wash- 
ington, D.C., US CPO 1981, p. 12.^ 



"Committee on the Present Danger, Washington, D.C., 1982. Reprinted with permission of the Commit, 
tee on the Present Danger. 
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SS-19 are among the most accurate ICBMs opera- 
tional anywhere/'* Subsequently, the Secretary of 
Qefense stated, "Soviet missiles are^ now more ac-^ 
curate than ours/ More recently/ienior Pentagon 
officials said that the latest version of Soviet ICBM , 
warheads are more accurate than their U.S. counter-^ 
parts.* This has enormous implications for US. ^ 
ICBM survivability. Vce the smajlest Soviet MIRV 
warheads are twice ^ large as the largest U.S. 
MIRVs, their counterforce potential is far greater. 
Soviet Backfire bojpbers contiriue to be produced, 
and recent reports ^of a new Soviet B-1-type stra- 
tegic bomber, which may well be in operational 
status before the B-1, have now been officially con- 
firmed.* 

The Soviet inventory of strategic ballistic missiles 
materially exceeds the numbers contained in SALT- 
accountable. launchers. In 1980, the Soviets vv^re 
rei^orted to.have staged an exercise that simulated ^ 
the reload aVid refiring'.of up to 40 SS-18 silo- 
launchers." 

The Joint Chiefs of Staff have summarized the 
situation: 

"According to accumulating evidence, the 
Strategic Rocket Forces may have plans to 
reconstitute and reload at least a portion 
of their sila-based ICBMs duripg a pro- 
tracted nuclear conflict. Contingency 
plans for the reloading and refiring of ^ 
silos probably have been devjeloped. The 
cold-launched \S'^7 and SS-18 are well * 
' , suited for refiring. Additional evidence 
supports the hypothesis that the .hot- 
, ^ launch systems also have a. reload and re- 
^ fire capability." " 
In addition, evidence presented in Congressional 
hearings on SALT II suggested that Soviet ICBMs 
might be fired directly from their canisters without 
being^ reloaded in silo-lauhchers. 

The^ pymber of Soviet strategic ballistic missiles 
with operational capability is unknown, but it prob- 
ably greatly exceeds the number of missiles ac- 
counted by SALT counting rules, hence, the usually 
listed inventories of Soviet strategic missiles under- 
state the actual situation. ^ ^ » 
This point was recently underscored by reports . 

• Soviet MiliUry Power, p. 54. 

^ WsLShington Post, 16 April 1982, p. A It On the following 
day, the Pentagon's press officer jssued a formal statement say- 
ing "some of the Soviet missiles are more accurate and some 
are not". 'Washington Post, 16 April 1982, p. A 11. 

• Air Force Mugnzine, june 1981, p. 25. 

• Washington Post, 4 March 1982, p. A1, also see Qefensc 
Daily, 1 March '."1 982, p. 3, "and Defense Daily, 27 May 1982, 
p. 146. 

*®N6ws Release from Congressman Robin Beard, 18 Septem- 
ber 1980. , - ' 

United States Militaty Posture for FY 1983, p. 107. ^ 



that the Soviets have SS16 npobile ICBMs deployed 
at Plesetsk." These missiles are not in the SALT ac-:^ 
countable inventory because the Soviets iaid they 
had not been deployed, did not include ^heiji in 
the data provided in accordandQ with SALT II, and 
specifically promised that they would not be de- . 
pl<3yed. ' . \ * 

Soviet strategic defensive program's corhplement 
,their offensive programs and "point to a strategic 
concept of layered, in-depjih defense of the home- 
land." " Extensive resources are committed to stra- 
tegic defensive programs both active (ABM, air de- 
fense, ^nti^^^lgLlUj^* anti-submarine warfare) and 
passive (civH defense). 

As to ABM capabilities, the Soviets hiive con- 
tinued to modernize their deployed Moscow ABM 
system and |ia\e vigorously^pursued research and 
development along a variety of lines. In air defense, 
the Soviets h^ue maintained and modernized a rtch. 
bomber defense basecf upon 10,000 SAM launchers, 
more than 5,000 raclar.s^;-.ar)d some 2,5Q0 interceptor 
aircraft. "Sdviet air defense systems are unsur- 
passed aQd a>e deployed in great variety and quan- 
tities."". The civil defense program costs more* 
than the equivalent of $2 billion annually, an effort 
that has been sustained for a numjber of years." ^ 

2. Evaluating U.S. Stratejgic Forces 

Since the essence of American strategic policy is 
deterrence, and the foremost objective is deter- 
rence of atlacks on the United States and its allies, 
it is essential that our surviving forces — i.fe., those 
that can confidently be expected to survive possi- 5, 
ble enemy •attacks — be capable of accomplishing 
the missions set for them. It is not enough to look 
at the peacetime inventory of strategic nuclear 
weapons, one must also assess the adequacy of 
forces remaining after enemy attacks and counter- 
measures. Both static (peacetime) comparisons and 
dynamic {exchange, post-exchange) comparisons 
are important in assessing the strategic balance. 

U.S. strategic fprces are expected not only to de- 
ter attacks on the U.S. but also to play an important 
role in "extending deterrence" to allies (i.e., their 
use in situations where those forces have not them- 
selves been attacked). In peacetime, U.S. strategic 
forces constitute an essential backdrop for. foreign 
policy; in theVvent^of local confrontations they 
must provide security againsit escalation so that other 
forces may be effective. And, for sound political 

" Rowland Evans and Robert Novak, "Soviet Freeze Warn- 
ing," Wa5/)/ngton Post, 5 April 1982, also, Henry Trewhitt, 
"Soviet Said to Display Long Range. Missiles," Balttmore Sun, ^ 
6 April 1982. 

Soviet Military Power, p. Si. 
Soviet Military Power, p. 65. 
" Soviet Military Power, p. 68. ' 
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and military reasons, it has been decided by succes- 
sive administrations that our strategic forces must 
have, art a minimum, "essential equivalence" with 
those of the Soviet Union, in both reality and in the 
perception of others. 

It is essential to evaluate the capabilities of sur- 
viving U.S strategic forces in the event of enemy at- 
tack. This varies with differing attack sc.enarios. 
Planning for adequate forces following effective stra- 
tegic warning (i.e., warning that is timely enough, 
. unambiguous enough, and in response to which we 
do in fact take all necessary actions to increase 
force survivability) is far different from planning for 
adequate forces after a surprise attack. If effec- 
^ tive strategic warning and effective U.S. responses 
to that warning (e.g., increasing the alert, dispersal, 
and operational rates of bomber and submarin^^ 
forces, upgrading tactical warning, communica- . 
tionS, and national command authority responsive- 
ness) could be assumed with hightconfidence, there 
would be fewer demands placed op retaliatory 
forces than if the U.S. continued to plan deterrent 
forces that could absorb a surprise attack and still 
be wholly effective. The problem^in many aqalyses 
of force a,dequacy is that the attack and response 
conditions assumed may be imprudently optimistic, 
elastic, or simply unarticulated, Published analyses 
• by the Department of Defense in recent years have 
frequently reflected tf^s sort of questionable meth- 
od in an attempt to/ fRake forces and programs 
appear more satisfa|ttory than they are. For ex- 
ample, even thougn both the FY 1980 and FY 1981 
Department of Defense Reports stipulated that 
forces must be able to survive "a well-executed 
, surprise attack" and still fulfill all planned missions, 
both reports reached conclusions as to the ade- 
quacy of U.S. forces by assuming (a) strategic warn- 
ing, (b) Soviet attacks less than "welUexecuted" 
and (c) virtually unimpeded acapss to targets for our 
-surviving forces. 

The Committee believes that the standard of a 
"well-executed surprise attack" should be scrupu- 
jously followed in assessing the adequacy of forces. 
Further, a prudent deterrent must be designed 
to function in the absence of strategic warning. 
"Launch-on-warning," whfen applied to missile for- 
* ces; is a high-risk, low-confidence option that can 
and should be avoided by providing for a surviv- 
able ICBM force. 

Adequacy of forces should be evaluated in terms 
of the full range of missions that these forces are 
designed to accomplish. They must meet the ob- 
jectives and criteria officially established for them. 
Unfortunately, judgments expressed on the ade- 
quacy of these forces often ignore these require- 
ments. Frequently, assertions about ihie plentitude, 
n^pven over abundance, of forces are implicitly 
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based not ufSon officially established standards but 
on lesser and, more subjective ones, such as "as- 
sured destruction" or even "minimum deterrence." 
In these the full politico-military importance of 
strategic forces and the full range of objectives they 
must meet are disparaged or ignored. Former Presi- 
dent Carter lent support to this approach when ho 
suggested, in a State of the Union address, that the 
nuclear force represented by one Poseidon sub- 
marine v\as adequate to destroy 160 Soviet cities — 
an obvious hyperbole. ^ 

Usually implicit, sometimes explicit, is the as- ; 
-sumption that U.S. strategic nuclear forces have 
Only one purpose— to target cflies. Without ad- 
dressing all the fallacies of this view, surely a major 
fallacy is obvious today when all official estimate^ 
show that the U.S. v\ould suffer far greater damage 
than would the Soviets by a city-attack exchange. 
Can such a threat then be made credible against 
a wsde range of possible challenges? The answer 
is no. In reality, U.S. strategic forces have alvvays 
had 'as part of their deterrent mission the option 
to attack targets other than cities, or, should de- 
terrence fail, to attempt to limit damage. Surely 
U.S force capabilities ^should provide a President • 
with options other than a suicidal attack on cities, 
^nd having suct^^ options has been official policy 
for som^ time. 

In the view of this Committee, assessments of 
strategic force adequacy based upon standards that 
fall well short of those officially established are in- 
appropriate, \hence, it is useful to review those 
standardr-contained in official doctrine. 

Specific standards and requirements for judging 
the adequacy of, our strategic forces have been 
officially established for some time. While they 
have been subject to modification, in essence they 
have been reaffirmed and reiterated by successive 
administrations since the Nixon Administration, 
They are definitely not reducible to minimum de- 
terrence or assured destruction standards. 

In 1969, th'e Nixon Administration added to the 
assured destruction criterion .the need to avoid any 
major retaliatory force vulnerability m the mtere.^ls 
of crisis stability, the need to be substantially equal 
to the Soviet Union in strategic capability, and the 
need to be able to limit damage at least against light 
nuclear attacks. In 1974, several specific require- 
ments were added in The interests of maintaining 
deterrence, controlling escalation, and dcnymg any 
Soviet political advantage from the buildup of their 
strategic forces. U.S. forces, it was declared, must 
be capable of "ridmg out even a massive surpnso ^05 
attack" and responding with a variety of controlled, 
selective^^^d limited strike options, including op- 
tions against hardened counterforce targets, while 
still being able to "withhold an assured destruction 



reserve for an extended period of time/' In addi- 
tion, it was emphasized that U.S. forces must have 
visible and measurable capabilities at least ^qual to 
those of the Soviet Union, or "essential equiva- 
lence/' 

The annual reports of the Department of Defense 
under the Carter Admm^stration were not quite as 
unequivocal. Indeed, they tended to display some 
uncertainty and ambiguity. Yet, in the final an- 
alysis, particularly after "PD-59" officially confirmed 
the basic tenets of the doctrine inherited from the 
Nixon and Ford Administrations, official Defense 
Department statements set forth similarly extensive 
and demanding standards. These appeared under 
the rubric of a 'Countervailing Strategy" (of which 
the FY 1981 Report acknowledged, "the name is 
newer than the strategy"). U.S. forces must be able 
to "(1) survive a well-exicuted surprise attack, (2) 
penetrate any enemy defenses, (3) react with the 
timing needed, both as tq promptness and endur- 
ance, to assure the deliberation and control deemed 
necessary, and (4) destroy their designated targets/' 
in which are- specifically included both soft and 
hard military targets. U.S. strategic forces must be 
able to control escalation aTT3 limit, damage to the 
extent possible, rather than assure escalation and 
massive destruction by spasm or unlimited re- 
sponses. A distinction between a "deterrence-oni/' 
and a defensive or denial capability was explicitly 
rejected. ("Our surest deterrent is our capability 



to deny gain from aggression. . . . There is no con- 
tradiction between this attention to the militarily 
effective targeting . . . and our primary and over- 
riding policy of deterrence/') " Assured destruc- 
tion is. not "sufficient in itself as a strategic doc- 
trine," and the U.S. must "have plans for attacks 
which pose a more credible threat than an all-out 
attack on Soviet industry and cities . . . while re- 
taining an assured destruction capability in re- 
serve."" 

It is obvious, then, that official U.S. strategic de- 
terrence doctrine, since at least 1974, hat^been 
based upon a need for enduring "war-figfcting" 
capabilities, even for relatively protracted contin- 
gencies. The present Administration has only con-^ 
firmed this.. Sensational press reports of a maj^r 
change in strategy to "war-fighting" and protracted 
nuclear conflict disguise the fact that such criteria 
have been officially accepted for some time. Rea- 
gan Administration policy, in this regard, reflects 
continuity, not major change. 

Properly evaluated, then, the health and ade- 
quacy of our strategic forces must be assessed in 
that context. Unfortunately, neither toda/s capa- 
bilities nor those programmed for several years ful- 
fill those criteria. 



^^ Secretary of Defense, Annuil Report, FY 1981, p. 67. 
" Ibid., pp. 65-66. 
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lOTRODUCriON 

For the last 35 years, the human race has lived with a day to day 
threat of nuclear annihilation. The resultant; widespread anxiety has 
increased with current defense policies eind statements about survivability 
and "limited" nuclear war. It is canron knowledge that the United States 
and the Soviet Union have the' capability to destroy eachother's population 
and industry. The potential long-term consequences for the planet are also 
relatively well known, including the dangers of radiation and the potential 
destruction of the ozone layer. However, many defense and arms control 
issues are not well understood. Frequently, important issues are 
surrounded by iirpenetrable jargon and obscured by opinions that are, stated 
as facts. 

This primer is an introduction to the arms race and nuclear issues. 
It is designed to provide basic information for an adult without an 
extensive technical background, who wants to understand the nature and 
potential consequences of nuclear war. The unit consists of eight 
sections, each of which deals with a subject area that may be considered in 
sequen(::e or independently of the others. 

Ttte guide begins with background information on the nature and effects 
of nuclear weapons. It is followed by sections dealing with the history of 
the arms race, ccnparative measures of the military strength of the US and 
the USSR, and descriptions of the strategic policies that 'have served as 
t^e basis for nuclear deterrence. These four sectiona contain the basic 
material needed to understand the arms race and the positions of, the US and 
the USSR. The next three sections provide more depth, including an 
explanation of the US strategic warning network, a description of new 
weapons systen^ and technological developments, and an assessment of the 
economic trade-offs inherent in military expenditures. The last section 
examines various arms control proposals, ranging from treaties now in 
effect to proposals that have' not yet been negotiated. 

For the reader who is interested in studying the entire unit, the 
suggested order is a^ follows: 

I. Weapons effects and background information on nuclear weapons 
II. C3ironology of the arms race 

III. Oarparisons of military strength; who's ahead ^ 

IV. Strategic policy 
V. Close calls and mistakes 

VI. New weapons systems and developments 
VII. Eoonomic trade-offs 

VlII. Solutions, treaties, and verification issues 

4 

^ ' Each section consists of an introcfuction to thp issue, a set of 
questions for investigation or discussion, and suggested readings. Many of 
these ifesues are highly corplex and technical; vAierever possible, the 
readings emphasize less technical material. There, is no suggested schedule 
for- completion of the unit. The amount of time needed to gain a basic 
understanding of the issues will vary greatp.y, largely dependent upon the 
108' reader's level of interest and initial knowledge. 



ERIC . 




I. WEAPCNS EFFECTS AND BACKGROUND INPOPMATICN CM NUCLEAR WEAPCNS 

^ order to understand nuclear war, it is first necessary to 

coiprehend the nature of nuclear weapons. There are several major 
, differences between nuclear and conventional weapons. In convenUonal 
ejqjosives, energy is released as a result of chemical reactions, in 
nuclear weapons, energy is released through the fission or fusion of atomic 
nuclei, capable of produciiig thousands of times irore force than 
conventional explosives. Nuclear explosives require considerably less mass 
than conventional explosives to produce the same anount of energy, in 

. explosives produce far greater thermal effects, including 

sizeable "fire storms." Finally, nuclear explosions produce substanUal 
Ixmiediate and long-term radiation dangers. 

The firs,t nuclear weapons (atomic bonbs) were fission weapons, in 
vjiich the fundamental reacUon involved the splitting of an atonic nucleus. 
This reaction produced a great deal of energy; substantially nore tJian with 
a traditional chemical reaction. For exanple, the ccnplete fission of a 
pound of uranium or plutonium would release explosive energy equivalent to 
about 8000 tons of conventional explosives (tot) . ^ 

« • 

Further development of nuclear weapons led to a different priiiciple in- 
OTder to more efficiently produce even more massive arounts of energy 
^se weapons (hydrogen barbs) use fusion, or the merging of two nuclei, as 
the basis for the explosion. At very high tenperatures, the two nuclei - 
unite to form the nucleus of a heavier ajom', a process that results in the 
release of substantial amounts of energy. For exanple, the fusion of all 
, of- the nuclei in a pound of the hydrogen isotope deuterium would release 
energy equivalent to about ?6,'000 tofis of ONT. 

For ccnparison, the A-bctttk4Eopped on Hiroshima had an explosive force 
equivalent to 13 kilotons of TOT. Modem warheads such as those on a 
Minuteman III rtiissile (which carries 3 warheads per missile) carry warheads 
vdtii an explosive force of 350 kt, more than 25 times that of the Hiroshijna 
banb. The total explosive force of all of the conventional weapons used 
during World War II was approximately 2 megatons. Just two Minuteman III 
missiles equipped with the new Mark 12A warheads carry nore than 2 megatons 
of explosive force, 

QUESTIONS 

What is a nuclear weapon? What is the difference betwGen an A-bomb 
and an H-bomb? , Ifciw do nuclear weapons work? How were they developed? 
Wvat are the cases of actual use of such weapons? How do modem weapons 
conpare with those dropped on Hiroshima and Nagasaki? What are the short 
and long-term effects of any use of nuclear weapons? 
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READINGS 

Kevin Lefwis, "The Prorpt auxl Delayed Effects of Nuclear War,". Scientific 
Anftsrican , JUly 1979. 

Michael Riordan, ed., The Day After Midnight , (Palo Alto, California: 
CJieshire Books) 1982. 

Jonathan Schell, The Fate of the Earth , (New York: Alfred A. Knopf) 1982, 
Part I. 

^nuel Glasstone and Philip J. Dolan, The Effects of Nuclear War , 3d ed. 
(Washington, D.C.: C5P0) 1977, pp.. 1-11. 



er|c . ! Hi 



4 



II. OMWODOGy OF THE ARrB RACE 

■ >^ 

In order to uncaerstand the nuclear arms race, we nust examine both 
past and current actions of the najor nuclear, powers. By analyzing the 
ma^or weapons choices and the ways in which the nuclear arms race has 
escalated, we may be able to prevent" further escalation. Ihe arms race 
Itself IS a synptcm of a larger problen of misperceptioh, ovei>reaction,' 
and mistrust.v Only by oonprehendii^g this more general prdblem will we be 
able to reach constructive solutions. ' 

Jhe arms race has evolved out of a set of key weajUls decisions, each 
of v^LLch has prarpted a reactive response fran the other side. Ihportant 
developrtents included the following: 

1945 US tested the first atonic bonb, "Trinity", at 
Alamagordo, New Mexico, July 16 
\JS dropped an atonic bonb on Hiroshima, August 6 
US dropped an atonic bcnb on Nagasaki, August 9 

1949 Soviet UhiOn tested its first atonic borfa 

1952 IB tested its first hydrogen device 

1953 Soviet Union testdd its first hydrogen device 

1957 Soviet Union conducted first full-range iCBM test 

1958 US conducted* first test of Atlas ICEM 

1960 US launched first Polaris missile from submerged submarine 
1964 Chinese detonated their first -nuclear weapon 
1968 US tested MIRV warhead 

Soviets launched their first nuclear powered missile submarine 

1970 US began to deploy MiFV'ed ICEMs 

1971 Mirv'ed Poseidon SDEMs operational 

1973 Soviets conducted their first tests of MIKV'ed warheads 
1975 Soviets began to deploy MWed ICEMs . • ' 

1978 First ^Soviet MIEV'ed SI£M operational 
1980 First Trident missile submarine enters US fleet 
1982 US botibers equipped with long-range air launched cruise 
missiles (ALCMs) 

QUESTIONS 

Miat major choices have escalated the arms race? How many 'countries 
possess nuQlear. weapons? Did they all go through the same stages of 
development? What are the prospects for additional countries joining the 
nuclear cl\ab"? With respect to major developnents (including but not 
lamited to ICBMs, SLBMs, MIBV, and AEM), which -country has been the first 
to develop and/or deploy the systan? Was there a haaber gap in 1955? A 
missUe gap in 1960? How accurate were past assessments of Soviet weapons 
develpEwents? What is the significance of the developnent of MIFV? What 
IS the likely iitpact on the ants race of the deployment of advanced systems 
including the American MX, Trident II, and cruise missiles, or the Soviet 
SS-18 and SS-19 ICBMs? , 
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III. CCMPARISONS OF ^lILmRY STRENGIH; WHO'S AHEAD? 

Analysts, acadOTics, and politicians often ocxrpare US and Sovietjprce 
levels in order to detemine vdiich country has an advantage over the other. 
These conparisons assess the extent or seriousness of the national security 
threat posed by the other country. While it is inportant to understand the 
nature of US and &viet military forces, it is essential to recognize the 
limitations of certa^Ji types of analysis. Analysis of US and Soviet forces 
frequently involves static of fitted ocmparisons,, based Zn the number of 
missiles, warheads, or amount of e:>q)losive material each side possesses. 
However, such analysis fails to take into account the uses of these 
weapons, CJcrrparing one ship to another is appropriate if they will serve 
the same function. However, if one is a carrier, and the other is a svjyply 
ship, the coTparison is meaningless. Similarly, effectiveness is often not 
directly related to weight. Thus a smaller ship with more accurate or 
efficient weapons, will be more useful in many circumstances than a larger 
ship with less accurate v^pons. Ihe difference is accentuated due to the 
potentially increased vulnerability of the larger ship. 

In addition to large nuntoers of theater nuclear weapons ^ the US has 
over 9000 strategic warheads and bcnbs, of which approximately 25% are 
carried on ICBMs, 50% on SLBMs, and 25% on barbers. The Soviets have about 
7000 strategic warheads, of which approximately 75% are carried on ICBMs, 
20% on SLBMs, and 5% on bottoers. Soviet missiles have greater throw vreight 
(the capability to carry larger warheads with more explosive pcwer) , whilfe 
US missiles are generally more accurate. The US has more ba±>ers, which in 
turn have greater speed and range than Soviet bombers. US sufcmarines are 
less noisy than Soviet submarines, ?nd are consequently more difficult to 
detect. The US also has the advantage in anti-submarine w^fare, but the 
Soviets have more air defenses with v*iich to intercept a bomber attack. 

CUESTIONS 

Wh^t is the current status of the US and Soviet nuclear forces? *How 
can the two forces be carpared? Is there a "window of vulnerability?" 
Which country "Idiads" the nuclear arms race? Wbuld more nuclear weapons 
change the relatictiship between the superpowers? What tiireats do the . 
Soviets pose for tne U.S. and our allies? What are U.'S. perceptions of 
Soviet security goals? Soviet perceptions^ of U.S. security objectives? 
What threats does the U.S. pose for Soviet military planners? What are the 
purposes and capabilities of U.S. and Soviet defensive forces? 

READINGS 

George Kennan, "Reflections; Two Views of the Soviet Problem" Itie New 
Yorker , November 2, 1981. 

American Friends Service Conmittee, "Questions and Answers on the Soviet 
Threat and National Security", 1981. 

Colin Gray and Keith Payne, 'Victory is Possible", Foreign Policy , #39, 
surtmer 1980. 

Sources for information on annual expenditures and reports on force 
structure include World Military and Social Expenditures <Ruth Sivard) , and 
The Military Balance (international institute ror strategic Studies) . 




IV. STRfiTElGIC' POLICY 



The basis for strategic weapons decisions- often lies in "rinn+-rino" . 
term that refers tp^- structure of a nation^s stSte^S S^nt ' 
°5 "5^ UsCSlear doctrine ,conc^ Sjs^^^ us^ 
f^^f!? ? "^^^^^ strategies to p^lvSt mSeS^w^ ran., 

f ran the formulation of plans to fight limited nuS^waJs to^l^ 
rtassrve retaliation in the event of a Soviet atSS^ ^ mSoi tS2 ■ 

n^ir^ n '.^ response do "unacceptable" daniage to the Sovi^ 
Umm. Unacceptable image has been 'def Ink as the abUiS to dSSSv k 



(XJESTIONS 
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What are the meanings and potential consequences of the foi Win., 
^ab^t.?"tf LTs-^l!' eiT trei tTSc^^S^™' 

iSSy -~ ^ ^^^^^ T^^- 

READINGS 

Jaines Fallows, National Defense. (New York: Randcn'House) 1981, chapter 6. 

9.- 117 
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' V. ClbSE CMI£ AND MISTAKES ^ ' ^ . , 

The US missile attack wammg systana is designed to provide the 
earliest possibS^e warning of an attack on the US*. The warmng syston has 
three parts: sensors, cotputer centers, and-connand posts. ' Ihe. sensors are 
designed to detect missile launch' or barber attack, and includes satellites 
and extensive radar networks. The caiputer centers process and analyze the 
sensor data, passing this information to the corrmand posts. ^ At the catmand 
posts , the data from the sensors and oonputers are analyzed 'and the 
necessity for action is assessed. * • , ' 

Unfortunately, this system is prone to error. For example, on several 
occasions, the caiputer portion of the systan has' indicated that ^ the US vas 
under attack, v*ien in fact no such threat existed'. , Assuming that detection 
systans are never 100% reliable, one may err in two.differ^t directions. 
The first type of error is to make the systan too sensitive. An overly, 
sensitive system will almost never miss an actual attack. ^Hcwever, it may 
frequently give signals indicating attack where there .is little evidence to 
support such a conclusion. The alternative is to make the systan less 
sensitive, so that false alarms rarely occur. This choice leaves the . 
possibility that there will be an attack that the sensors will be unable to 
detect. Currently, public attention is* focused on the nunber of false 
alerts, and the possibility that an overly sensitive alert systan n\ay 
provoke a nuclear response to a npn-existent attack. 

In 1979 and 1980 there wfere four determinations of a possible threat ' 
to North America. In each case, the Ctoninaiider-in-Chief of the North 

" , ^Anerican Aerospace Defense Camiand (NORAD) decided that there was a 

. potential threa*^ to North America and call^ a threat assessment 

conference, the last step before direct Presidential involvanent. One I 

incident was caused by the misinterpretation of the nature of a rocket 

in aTiecaying orbit; another resulted frcxn the assurrption that simulated 

data (inadvertently introduced into the system) were reliable^ ^ 

indicators of a* massive attack • A third incident was a mistaken response 

to a Soviet SLBM training launch; the last was. caused by a faulty chip in a 

cotiuunications processor caiputer. 

QUESTICNS 

What is the natiore of the US alert systan? What sorts of errors does 
it make most frequently? How are they caused? If these errors are 
eliminated, are different errors likely to result? Could a nuclear war 
start' as a result of conputer'^error? human errot? What is the carmand, 
' control, cornmunications, and intelligence (C T) system? How is it supposed 
to functioh dioring nuclear war? What are potential ppoblans with this 
.systan? What happens to decision-inak^ng processes v*ien the "time of 
travel"' (from one country to another) is reduced from 30 minutes to € 
minutes? What effect does the deployment of Soviet SS-20s and US Pershing 
lis haVe on this decision-time? ^ ^ 
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VI, NES^ WEAPONS SYSTEMS AND DEVEIiDPME 

One of the most serious threats to peacse is that technology and 
weapons development will outdistance or doninate arms control efforts. 
Ams control negotiations may take years to conduct, allovtiivg research and 
developfnent of new systenns to proceed, often at an increased pace. In 
addition, if one coun<ry leads the develognent of a we^ns system, it may 
be unwilling to forfeit this advantage to secure an arms control agreonent. 

The decision not to include multiple independently-targetable 
re-entry vehicles (MIRVs) in SALT 1 is an exanple of the difficulty of arms 
control. The MIRV decision was attributed to three primary^ factors. First, 
seme scientists and military officials were anxious to determine the 
technological feasibility of MIRVing a missile. They did not want to ban 
its developinent before they tested the technology. The* US was also 
concerned that the Soviet Union would develop ABM capabilities . This 
developinent could have endangered the US ICBM force. US officials thought 
that ^aRVing US ICBMs would allow the US to retain the ability to launch a 
successful retaliatory strike against the Soviet Union. In addition, the US 
was ahead of the Soviet Union in the development of MIKV technology, and 
did not want to relinquish this advantage. At this time, arms control 
advocates felt they had to choose between fighting the proposed 
AEM, and opposing MIFV. They chose to fight the ABM, and allowed the 
developnent and deployment of MIRV'ed missiles. In retrospect, many of 
these same advocates feel they made the wrong choice. 

At present, several new sys;tems are under consideration or 
development. Seme have been justified as bargaining chips for arms control 
negotiations with the Soviet Union; others are seen as responses to Soviet 
military and technological advances. In order to understand the current 
arms race, and the potential for future escalation, it is necessary to 
carprehend both the nature of these developments, and their potential 
iirpact on future negotiations. 

QUESTIONS 

In general, what are the arguments for and against the developnent of 
new weapons systans? What is the historical response to the deployment of 
new weapons? lb vdiat extent are new systems justified as bargaining chips? 
What are the characteristics of the following systems: the B-1 bcmber, the 
MX missile. Trident II submarine, cruise missile, SS-18 and SS-19 ICBite, 
and Typhoon-class submarines? What is the schedule for deployment of each 
of these systans? How may they threaten ftiture arms control attempts? 
What are the potential capabilities of these systems? 

READINGS 

James Fallows, National Defense , chapter 3. 

Frank Bamaby, "Vtorld Arsenals in 1981", The Bulletin of the Atomic 
Scientists^ Atgust/Septariber 1981. 

"Preparing for Nuclear War: President Reagan's Program", Defense Monitor , 
•Cent^ for Defense Information, vol. X #8. ■ 
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VII. EXXNOMIC TRADE-OFFS 



sociaf^.^J?r^^ ^"^^ ^i^^ ^^tween military and 

S2 '^.S^'^T ^^'^'^i^- capability S conv^SS^'^f^ 

c:rv.ni- ^f^^^^i^f decreased military exf^nditures argue that every dollar 
additicV there are various artSlyses of the nuntoer of iobs foreaonp ^c, « 
Srf iobs ^^"^ e^ciitures. Money spent on goods'^ £SSs SeJtes 
nore jobs than money spent on military hardware and weapons stocknil pJ^ 
e^le, durable gcxx3s may remain in use for a s^tSS p£S of 

SrS;?^^ ""^^ services. In contrast, money^ton^uSrv 

hardware is spent once, and then the weapons are stored- thSe is ^ 
furth^ cycling of goods or services thrSgh the SSScIS^ ihere 
IS also concern that the military and the private sectS nnmSS^^^ 

™fts°s grr^v' ^ Sei^sSc'^-bSrSaS-.^sif 

^i^^n^J S °f trained technical specialists who novef ran Se 

sroftSTv&s?!' ^^^^^ ^ ^^^^^ ^ ^t 



'QUESTIONS 



t^=.^ ^ t^J^^ relationship between military and social expenditures' -fv. 
vjiat extent do social or civilian e^ditures create more^fS^ 
military e:q)enditures? Why? Can "military dollars" bTSD^SLteT 
one-for-one for "civilian dollars"? Whatkii^ of efScSl^SSLv 
ej^tures have on the eo^non,? what effect woulfJ^SlSoSf ' 
^-J-^ring^a balanced budget have on c^ic^s ^ ' 



READINGS 



John Kenneth Galbraith, "The economics of the arms race~and aftPr" tho' 
_ Bulletui of the Atonic Scientists. June/July igsi! ^ ' — 

Marion Anderson,, "ihe Srpty Pork Barrel", Bnploynent Research A.,c^^...., 
Mchael Parenti, "More bucks frccn the' bang"', Ihe Progressive , July 28, 
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VIII ♦ SOLOTIONS, TRE^fripS, AND VERIFICATICN I^UES 

DuriBg the last twenty years, ^th^ have been many attenpts at anns 
control, including nore than a dozen negotiated treaties and agreements ♦ 
Many proposals have focused on ^ particular weapon or system, such as the 
Pm. Other attaints have included quantitative limits on the, number of 
niticlear missiles, launchers, or warheads.^ that a country may deploy, ifey 
agreements and provisions include: - ^ 

^963 , Partial test BRN treaty (PTBT) , vttich prohibited the testing of 
^ ' nuclear v;eapons in the atmosphere, in outer space, and under 

.water* • . * ' - , 

1972 . S ALT I INTERIM AGREEMENT , which provided, for a fiVe"y6B|f: freeze ' 
on the tota;^. ntnrber of ICBM and SLBM launchers, for the tJS ahc^ the 
Soviet Uni6h. ' 

* In Septarfcer 1977, both countries announce their intent to j ' 
continue honoring the SALT I agreonent, even though it , 

J technically expired that fall* . , * . 

ABM TREATY-, a part of SALT I, vAiiph limited the deployment of 
ABM systems by the US and' the USSR to two sites. Each country 
was allowed one site to protect "the national capitol, apd one 
to protect an ICBM corplex* ; ... ^ 

* A 1974 protocol to this treaty further limited each party to a- 
single site. 

19^ * THRESHOLD TEST BAN TREATY (TTBT) , vMch prohibited underground 
^ ^ tests of more than 15G kilotons. 

* This treaty has not yet been ratified by the' United States ♦ 

1979 SALT 11^ which set^a ceiling of 2400 on ICBM and SLBM 

launchers, heavy boribers, and air-to-surface ballistic missiles 
(ASBMs) capable of a rAige of more than 600 kilometers TSie ^ 
treaty required a reduction of this ceiling to 2250 by the end 
of 1981, with deereasing inventories i?eginning January 1, 1981. 
It aliSQ contained sub-linats on MIRVed, missiles, and 
restrictions on the nuarnber of re-entry vehicles allowed on 
current launchers. A protocol to the treaty contained ' » 

short-term prohibitions on the deployment of mobile ICEM 
laianchers and the flight-testing of ICBMs from such launchers. 

* Thife treaty has not yet be^n ratified by the United fetates. 

In addition, several proposals are now under oc«nsideration. Key 
proposals aivi provisions include: % 

( XMPREHENSIVE TEST BAN TREATY (CTBT) 

■ This treatyj^j/^mLd prohibit all nuclear weapons'* testing, 

including underground tests of any size.,^ Ne^tiations on the 
CTBT were suspended in 1980. 
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NUCLEAR FREEZE 

Su.s proposal exists in various fonns. The most ocmnDri 
interpretation of the freeze is a "mutual and verifiable freeze 
on the testing ,produc±ion, and deployment of nuclear warheads, 
missiles, amoti^ delivery systems". Others suggest a freeze 
in deployment, but not testing or productioru still others 
^suggest a freeze only after the US has inpldnented a - 
weapons buildi?) that will achieve v*iat they consider to be 
parity with the USSR. ^ 

STRATEGIC ARMS REDUCTION ■ TALKS (START) 

This proposal, suggested by President Reagan, includes a "Phas^ 
I" limitation of 5000 on the total. number of warheads deployed' by 
each country. Within this limit, there would be a sub-limit of 
2500 on land-based missiles. In Phase II, the parties are to «^ 
concentrate on an agreement to equalize throw weic^it, but only on 
ballistic missiles, where the Soviet Union's forces are 
concentrated. -Bcpter throw weiaijt,. in vMch the US leads the 
Soviet IMion, is" riot to be liiriifc^ under this agreotent. ' 

ND FIRST USE 

This proposal includes a declaration by the US . 
that we will not be the first to vise nuclear weapons. Such a 
declaration mic^it be acccctpanied by a significant change in the 
US force structure, deenphasizing the use of nuclear weapons. 
It mic^it>also include the removal of 6000-7000 battlefield 
nuclear we^ns from Europe. 



In addition, it has been suggested that the US could sinply ratify SALT II 
to begin the next phase of arms pontrol. 

VERIFICATION ' ' ' ' 

»- 

Many of these proposals raise issues about the verification of arms ' 
control agrean^ts . Unless the provisions of treati^ ar>d agreonents are 
perceived as verifiable, the chances of dcnestic acceptance are severely 
diminished. SALT I and II dep^ on the national technical means available 
to each country for verification, and rely on standing oonsujftative ' 
conmissions to iitplanent the agreements. However, there is caipem that 
national technical means are insufficient, and tll^t the Soviets may be 
violating these and other arms ocintrol agreoients. This issue was 
iirportant in tliatpconsideration of, the SALT II treaty. 
♦ . '■ — ~ 

^ Others argue that thig concern is vastly overstated. They claim that 
It is virtually iitpossible for either country to make substantive changes • 
in the balance of. forces without the other side discovering the attenpt. 
In addition, these analysts er^diasize the costs if a country detects treaty 
violations. For exanple, it was assumed the US would vastly accelerate its 
research and developmen£ program if it was proven that the Soviets had 
violated the SALT II treaty. 



Both countries are concerned vdth the question^of on-site inspections. 
The Soviet Union agreed to on-site inspections as p^ of the ^Xxtpreh^ive 
Itest Ban Treaty negotiations, but the negotiations were never ocnpleted. 
Scne analysts claim that the Soviet Union would violate arms cctitrol 
aqreeitents if on-site inspections were not required; others say that the 
Soviets are concerned that the US would use on-site inspections to conduct 
espionage activities within the Soviet Union. 



QUESTIONS 

What atteitpts have been made at negotiated arms control? What 
treatiTes are rww in effect? Which ones have expvced but are still being 
observed; have b^ negotiated but not ratified; are in the process of 
negotiation; have been proposed by others, but not pifirsued by the • 
aSdnistration? How does SALT differ fron START? What are the differences 
in the various freeze proposals, and between the freeze and no-first-use? ^ 
What effect wouf^these proposals have on the balance of forces and the 
theoretical' vulneraMlity of land-based ICEM forces? How ccntarehensive are 
these proposals? i^fare the potential obstacles to ratification or 
acceptance of these proposals? For, each of these proposals, what issues 
would require verification of oonpliance? What is the likelihood that 
cheating could be detected? ^ . • . 

s 

READINGS , 



PhiUp J. Farley, Betty G. lall, Gerard C. Smith', Herbert Scoville, Jr. , 
and Mchael Krepon, "Nuclear Arms Control: Options for the 1980s' , The Arms 
Control Association, 1982. 

Daniel Itord, Henri Kendall, and Steve Nadis, Beyond the Fr eeze; The Road to 
Nuclear Sanity , ufcon of Concerned Scientists (Boston: Beacon Press) 
1982. 

Rayitond Garthoff , "Mutual Deterrence and Strategic Arms Limitation in 
Soviet Policy, Interhational Security , v. 3 #1, sumner 1978. 

"Verification", Wall Street %?umal. May 20, 1982. 

Rol^ J. Einhorn, "Treaty Conpliance", Foreign Policy , #45, winter _ 
19lpl982. 

Noel Gayler, "How to Break the Mottentum of the Nuclear Arms Race", New York 
Timss Magazine, April 25, 1982;\ 
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The Prompt and Delayed Ejfifects 
■ of Nuclear War " 

The prompt effects of nuclear weapons are the basis for the size 
of US. strategic forces. The delayed effects are equally great, 
ensuring that these forces temain a more than ample deterrent 

by Kevin N. Lewis 



The primary purpose of this coun- 
try's strategic nuclear forces is to 
deter the U S S R from launching 
an attack on the U S or its allies. To 
accomplish that mission the U.S. main 
tains the constant ability to inflict in 
tolerable damage on the USSR The 
long-range missile and bomber forces of 
the U S have been designed to survive 
even an all-out surprise attack by the 
USSR in'numbcrs sufficient to deliver 
a devastating retaliatory counterattack. 
Since the U S S R has similar forces, it 
is considered unlikely that either side 
would find it ^Svantageous to attack the 
other It is this mutual retaliatory poten 
tial, or assured -destruction capability, 
that is widely held to be responsible for 
tl)e strategically stable military balance 
between the two siliperpowers. 

Since in^ this view the avoidance of 
war depends in part on the integrity of 
the assured destruction capability of the 
U S , any degradation of that capability 
would be a grave niatter Accordingly 
recent assertions by some military ana 
\ys\s that the U S S R is actively pursu 
irig measures to reduce the effectiveness 
of an American retaliatory strike have 
given rise to much concern. Specifically 
it is alleged that ambitious Russian civil- 
defense initiatives could create a dan- 
gerous strategic asymnietry in the ab 
sencc of countervailing U S efforts. For 
example, in Qonjunclion with a surprise 
"counterforc^** attack on U.S. land 
based missiles the •U S S.R could at 
tempt to evacuate its cities, with the pro 
jected resuh that Russian fatalities in an 
^ll^out nuclear exchange would be sub- 
stantially ff wer than American^ones. In 
such a situation^the U S might belnhib 
itefl from further escalating hostilities, 



and the U.S.S.R. wt)uld then in various 
ways be able to impose its will. Even if 
ajl-out war were to ensue, the U.S.S.R., 
it is said, would be able to recover much 
faster than the U.S. One result of this 
line of reasoning has been a revival of 
interest in the moribund American civil- 
defense program, another has been the 
consideration of new strategic-missile 
targeting options designed to defeat the 
Russian civil-defense program. 

Such hypothetical scenarios are based 
in part on underestfmates of the damage 
the surviving U.S. forces could inflict on 
the U.S.S.R. Many estimates of this kind 
include only the easily calculable blast 
effects of nuclear weapons. They ignore 
the equally devastating effects of ther- 
mal radiation and ionizing radiation. 
When these additional effects are in- 
cluded in the calculations, it is clear that 
nuclear war remains an unmitigated 
mutual disaster, and that no conceivable 
civil-defense preparations could mate- 
rially change the prospect. Therefore 
from an operational fnilitary point of 
view there is no validity to assertions 
that the U.S. retaliatory capability is 
"eroding." Moreover, it is extremely un- 
likely that the situation will change in 
the foreseeable future. 

How is the damage from nuclear war 
estimated, and what consequences 
of such a wa;* are routinely excluded 
from calculations of the damage? In this 
article I shall compare calculations fre- 
quently used to assess "adequate" levels 
of assured destruction with estimates 
of the probable wider results of a nu- 
clear exchange between the two super- 
powers. The more comprehensive anal- 
ysis shows that neither the U.S. nor the 



U.S.S.R. needs to be concerned about 
the integrity of its retaliatory capability. 
Although m uch of the c urrent debate on 
the.gravity of the Russian threat Jends to 
ignore this fact, there can be no conceiv- 
able doubt that all-out war remains a 
losing proposition for both sides. Credi- 
ble deterrence of course relics oomany 
factors other than the ability to conduct 
a massive retaliatory attack. It is in the 
^interest pf all parties, however, thaf the 
notion of "jvinning" an all-out nuclear 
war, in the sense of one^side's being able 
to improve its relative position at an 
acceptable cost, be dismissed from the 
strategic debate, and that the full conse- 
quences of such a calamitous event be 
brought to public attention. 

Specific criteria of retaliatory eff'ec- 
tiyeness were first established under the 
direction of Secretary of Defense Rob- 
ert S. McNamara m the early 1960 s. Up 
to that ttfne strategic military planners 
lacked any formal quantitative stan- 
dards for determining the appropriate 
levels of U.S. retaliatory forces. Secre- 
tary McNamara therefore advanced the 
concept of assured destruction, arguing 
that the destruction of between 20 and 
25 percent of the U.S.S.R. s population 
and at least 50 perce^it OT its industrial 
capacity would constitute unacceptable 
damage in the eyes of that country's 
leaders. By establishing these measures 
McNamara was better able to- coordi; 
nate Air Force and Navy planoing, to 
match strategic military requirements 
with existing force structures and to 
eliminate programs that were superflu- 
ous. Although the' task of defining a 
certain level of damage had a pohtical 
purpose, namely to threaten the govern- 
ment of the U.S.S.R. vv ith intolerable de- 
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struction, the specific pcrccmages cho- 
sen reflected the capabilities of the US- 
strategic forces programmed at that 
time The required levels of destruction 
were also based to some extent on the 
characteristics of the particular target 
system represented by the U S.S.R, 

The population and economic re- 
sources of <he U S S R- are concentrated 
in a remarkably^mall number of major 
urban centers About a third of the pop- 
ulation and nearly two-thirds of the in- 
dustrial capacity are concentrated in the 
country*s 200 largest cities Nuclear at- 
tacks oa additional cities would not ap 
preciably increase the reTtaliatory dam- 
age (except for the delayed effects of 
radioactive fallout) McNamara*s crite- 
rion of assured destruction could there- 
' fore be loosely translated into the ability 
to destroy the 200 largest cities in the 
U.S.S.R. 

Given this assumption, U S. force re- 
quirements could be set by determining 
the number of nuclear warheads needed 

f to destroy the social and economic tar 
gets of importance in those 200 cities 
Target planning is sensitive to m,any op- 
erational factors, such as the composi- 
tion an^ layout* of cities, but above all 
it calls for predicting accurately how 
the local population will be affected 6y 
the lethal effects of nuclear explosions 
In actual practice retaliatory damage 
is predicted by matching the physical 
properties of nuclear explosions with 
the relevant target characteristics on, a * 

•city-by-city basis In calculating such 
damage levels US planners haye at 



their dtsp6sal a large store of inforjna- 
tion on each target, sophisticated analyt- 
ical techniques and an advanced data- 
processing capability. The results of 
these detailed calculations can be ap- 
proximated fairly well, however, with 
the aid of some simple procedures. 

'Tphe yield of a nuclear weapon is usu- 
ally described in terms of the quanti- 
ty of chemical explosive required to re- 
lease an equivalent amount of energy, a 
nuclear weapon is said to have the pow- 
§r of kilotons (thousands of tons) or 
megatons (millions of tons) of TNT. As 
in a chemical explosion, the energy from 
a nuclear explosion is generated very 
quickly in a small volume. When the 
nuclear explosion is set off ^in the air, the 
energy released instantaneously vapor- 
izes the components of the warhead, 
cremating a hot, rapidly .expanding fire- 
ball The explosion gives rise to two 
prompt effects that in an attack on a city 
can be devastating. First, as th^ firebaij. 
expands it sends a shock wave through 
the surrounding medium. The shock 
wave, which travels away from the point 
of the explosion at supersonic speeds, 
does blast damage to structuresand peo- 
ple. The hot fireball also radiates ther- 
mal energy, mainly photons in the visi- 
ble and infrared regions of the electro- 
magnetic spectrum, which can cause 
burns and ignite materials that are not 
protected by some kind v>i opaque 
screen. Roughly hajf>^)f the weapbn^^ 
energy is eventuallyconverted into me-, 
chanical blast motions and about a third 



THE PROMPT EFFECTS of the explosion of* oae^mcgaton pudetf ^Warhi^d.detontted at a 
height of 6^00 feet over the heart of New York are depicted chronologically tn the sequence 
of scenes on the opposite page. Imme4ji*tel> |rftet such a detonation in extremely hot, luminous 
fireball would form. The fireball woqJd emlt ftitense th«mal nw^iition {cohrh capable of cans- 
Ing skin bums and starting fires at a cpnsiderabfe disttcrccl the explosion would also give rise 
to a destructive blast wave, whi^fa would mpve away from the fireball at supersonic speed; at 
1.8 setonds after iht detpnatlpn, for example, the tfont of the blast wave {black circle) wooW 
be roughly half a .mile abeaa of the fircb^l. In addition {he nuclear processes responsible for 
the explosion lyould be accompanied by the, emission of hard radiation, mainly gamma rays 
and ntuttQns (wavy white tines)^ which would have enoughmngc in air to tcach^ the ground in 
the midtown are#. When the ^roary blast wave frpm the explosion hit the ground^anothcr 
shock wave wou{d be caused by rcfwtiom At a cer^hi distance from ground zero (depending^ 
on the height of the explosion and the eOergj yield of the weapon) the primary aqd reflected 
wave fronts would fuse near the ground to fdrm a single reinforced Mach fronts in the case of a 
oite-megaton warhead detonated at 6,500 feet the Mach effect wopW begin some 4.6 seconds 
after detonadon at a distance of 1^ miles from ground zero* At that point' the overpressure 
(that Is, the nir pressure above ambient atmospheric pressure) would be 16 pounds per square 
facb (PrS.1). At H seconds after detonation the Mach front would have moved outward to 3.2 
miles from ground zero, the overpressure at the Mach front would be 6 p^t and the vcloci. 
ty of the wind just behind the front would be approximately 180 miles per hour, appreciable 
amounts of thermal radiation and nuclear radiation would continue to reach the groupd. At 37 • 
seconds af^er detonation the Mach front would be ncari>.^^ miles from ground zero, theov<^. 
pressure ^ the front would be 1 p^l and the wind velocity behind the front would be 40 miles 
per hour. (Glass would be broken at overpressures down to .5 p^i*) Althoughthermal radiation 
would no longer be significant, gamma rays would still reach the ground in potentially lethal 
amounts. The fireball would no longer be luminous, but it would still be very hot, and it would 
therefore rise rapidly, causing air to be drawn Inward and upward, producing strong air cut- 
rents called afterwinds. These winds would raise dirt and debris from the city to form thestcm 
of what would eventually become the characteristic mushroom cloud. By 110 seconds after 
detonation the hot residue of the fireball, while continuing to rise, would have begun to expand 
and cooL As a result the vaporized fission products and other weapon residues would condense 
to form a cloud of radioactive particles. By this time the cloud would have risen to a height 
of seven miles. The maximum height atUlncd by the cloud (after 10 minutes) would be about 
14 miles. Ultimately the particles In the cloud would be dispersed by the wJnd, and unless there ' 
were precipitation there would probably be no eariy (or local) fallout of radioactive material 



is released in the form of thermal radia- 
tion. The rest of the energy is represent- 
ed by prompt nuclear radiation and de- 
layed thermal and nuclear radiation, 
none of which are tr6ated as being im- 
portant in assured-destruction planning 
but all of which nonetheless add to the 
destructiveness of a nuclear attack. 

The mechanical motions of a nuclear 
explosion are analogous to those of a 
^ tidal wave. The shock front is literally^a 
wall of coifipressed.air. As it passes, 
structures ar.c exposed to a nearly in- 
stantaneous rise in the local atmospher- 
ic pressure, and they may be crushed. 
Following the shock front are strong 
winds analogous to the water currents 
. that follow a moving Ocean wave. The 
forces resulting from these winds may 
also lead to the collapse of structures 
m the target area. Depending on their 
^shape and construction, buildings may 
be vulnerable either to the shoc^ wave 
or to the winds th^t follow tt or to both. 
The **hardness" of a target (its ability to 
.withstand the destructive effect of the 
shock ^ave) is generally described in 
terms of the induced peak "overpres- 
sure"* (in pounds per square inch above 
atmospheric pressure) at which the tar- 
get is destroyed. 

Thermal radiation can lead directly 
to flash-i?urn casualties and indirectly 
(through the ignition of nearby materi- 
als) to flame-burn casualties, superpos- 
ing both effects on blast casualties. The 
extent of such damage depends on both 
the power of the radiant energy deliv- 
ered (usually measured in calories per 
square centimeter) and the period over 
which the energy iS; delivered. Destruc- 
1ive blast effects deca> with distance 
faster than thermal effects. Therefore 
under ideal conditions a nuclear explo- 
sion can do substantial incendiatw dam- 
. age weH beyond the area devastfited by 
blast. The thermal damage, however, is 
inuch influenced by external factors, in- 
cluding the presence of clouds or of 
snow cover, the relative transparency of 
.the atmosphere and the composition of 
the target. Hcncc thermal effects arc far 
less predictable than direct blast effects. 

Since retaliatory forces are planned 
on the basis of assured damage, the con- 
sequences of an attack are typically cal- 
culated only on the basis of the more 
predictable blast effects Consider the 
problem of allocating a suitable "pack 
age" of nuclear weapons to an urban 
area after a re\ic^^ of the targets withm 
that cit>. Aim points for each weapon 
arc selected in such a way as to ensure , 
that the desired blast effects will cover 
all the targets, if the targets are close 
enough together, a single warhead may 
suffice If the targets are dispersed or 
hardened, it may be preferable to alio 
catc more than one weapon to a target 
area, as opposed to increasing the yield 
of a single \\capon. This approach 
guards again&t the failure of a single 
large warhead, which would leave a tar- 
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get uncovered. ' It also rejlects the fact 
thdt few industri<il dnd military com 
plexes are sufficiently concentrated or 
have the right shape to be attacked by a 
single v^eapon of the type that current 
ly constitutes the bulk of the U.S. str4te 
gic arsenal. 

Each city has a unique set of target 
characteristics, but some simple rules 
make it possible to predici damage and 
fatalities. In general any structure not 



specifically designed for blast resistance 
Mould be destroyed if it were exposed to 
an overpressure of five or more pounds 
per square inch (p s d above the ambi 
ent atmospheric pressure of some 15 
p.s.i, and those structures that would 
not actually collapse would typically 
be damaged beyond repair. Some rein- 
forced buildings land heavy equipment 
msidt ihcm) could ^iihstand an over 
pressure of 40 p s i or more, but if these 



targets were considered important, an 
attaCkcr could lower the height at which 
his we&pons ^ere set to explode or could 
aim his weapons (or allocate new war 
heads) to achieve the desired effects. 
Still, as a rule of thumb an overpressure 
of 5 p.s.i. is considered sufficient to de- 
stroy iiiost structures. 

The human body can endure a far 
more intense blast than most buildings. 
Therefore in a nuclear attack most of 




LETHAL AREA b defined b> L.S. nudcju-virar planners as the <.ir- 
cuUr region within vi^bicb the number of survivors of a nuclear ex- 
plosion equab ihe^ numbci of fatalities outside tbc region. This sim- 
plifying assumption makes it possible to arrive at an estimate uf tbe 
prompt fatalities resulting from a nuclear explosion by multiplying 
the lethal area by t^ie population density (assuming that tbe popula- 
tion dcasit)^ over tbe entire area is uniform). As a general rule tbe lc> 
bal area t» considered to extend tou%h\} to tie S-p^i. oi^eipi cssui c 



contoui, t^bub for tbe onc-me^^aton airburtt represented on page 4 
concsponds to a ciicular aiea t^itb a radius of 4.^^miles {area H^ahifi 
black c«u/e). Tbe ^etba!«arca concept excludes several important (if 
less picdictable) delated eflfects uf nuclear explosions, such as fitcs 
and ladiuactive fallout. On a clcai da>, fui example, a onc^mcgaton 
aiiburst could ignite files as much as 10 miles at^a>. 11^ these fitcs 
t^cre to cunsolidate into a mass file, the entire region t^itbin that range 
it,olottd ufcii) would be devastated, enlarging tbe lethal area fivefold. 



the blast casualties would be caused by 
indirect eflfects. The bulk of the popula- 
tion would be at risk from being inside 
or hear collapsing buildings, from being 
hit by debris thrown by the shock wave 
or'Trom b^ing hurled into an immo- 
bile surface. Thermal eflfects would also 
cause many fatalities, within a certain 
range, regardless of external conditions. 
In estimating fatalities the simplifying 
concep't of 'the "lethal area*' is often 
used. Based on theoretical and empirical 
data developed by the Atomic Energy 
Commission in the 1950's, the lethal 
area is defined as the circular region 
within which the number of survivors 
would equal the number of fatalities 
outside the circle, assuming that the 
population density over the entire area 
is uniform. 

To simplify the calculations the esti- 
mated fatalit^ies are redistributed, so 
that planners consider everyone >\ithin 
the circle to be a fatality and no one 
outside the circle to be a. Tdtality. An 
estimate of prompt faidlmes is then 
made by multiplying the lethal area by 
the population density. The experience 
of Hiroshima and N^asaki and also 
test data indicate that for weapons in 
the range of 20 kilotons the lethal area 
extends roughly to the contour; within 
which there is an o.crprcssure of 5 p.s.i. 
Hence coverage by that overpressure is 
conj>idercd a saiisfdciory standard for 
calculating both the fatalities and the 
economic destructiveness of nuclear ex^ 
plosions. 

' Nuclear weapons will generate aii 
overpressure of 5 p.s.i. to a distance pro- 
portional to the cube root of their yield. 
For this reason larger weapons are said 
to distribute their destructive power Ic^s 
efficiently than smaller ones. For exam- 
ple, a 100-kiloton bomb will generate an 
overpressure of 5 p.s.i. to a range of 
about two miles. Yet a warhead with 10 
times tbe explosive yield (one megatpn) 
will generate the 5ame overpressure to 
only about twicfe that*distance. In recog- 
nition of the inherently greater efficien- 
cy of smaller weapons, a scaled measure 
known as eq^uivalent megatonnage, de- 
fined '4$ the yield of a bomb in megatons 
raised to the two-thirds power, is consid- 
ered a better index of countercity capa- 
bility than the unadjusted yield in mega- 
tons. It was calculated by McNamara^s 
systems-analysis staflf in the 1960*s that 
the reliable delivery of 400 equivalent 
megatons would kill 30 percent of the 
population of the U.S.S.R^ and destroy 
75 percent of the industrial capacity, 
more recently tbc population damage 
and Industrial damage have been esti- 
mated to be closer lo 35 and 70 percent. 

In actuality these damage levels arc 
the lowest that would result from nucle- 
ar explosions, since they are typically 
calculated on the basis of the predict- 
able "prompt" eflfects described above 
When delayed eflfects (fires, fallout and ' 
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TYPICAL RANG£S to nhich three different harmful effects of nuclear weapons extend are 
represented here for a typical airburst as a function of the energy yield of the explosion. The 
colored line shows the dbtance to which thcrmai radiation can cause second-degree ikin bums 
and ipite fires, creating the risk of a mass fire. The black line measures the radius of the 5-p.s.L 
overpressure circle, within which the passage of the blast wave front, followed by 16'0-mUe- 
per*hour winds, would cause massive urban destruction and a high percentage of fatalities. The 
gray line gives the range to, which prompt nuclear radiation from the explosion would result 
in 100 percent fatalities. It is evident that under favorable weather conditions the destructive 
tUermal effects of such an explosion could reach well beyond the area of major blast destruc- 
tion. Prompt nuclear radiation, on the other hand, is devly not an important damage mecha- 
nism for strategic nuclear weapons (which have explosive yields of anywhere from a few tens 
of kilotons to many megatons)^ since jhe areas covered by deadly radiation would also be ex- 
posed to severe blast and thermal effects. It is only at much lower ^elds (on the order of a 
kiloton or less) that prompt nuclear radiation becomes an important lethal mechanism, that 
relation in fact is the basijc principle o( the enhanced-radiation weapon, or neutron bomb. 
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ASSLllED-DESTRUCnON CRITERION, relied on by t.S. "strategic pUnners to determine 
(he retaliatory potential needed by L.S. nndear forcca to dyter a surprise atUck by the t*S^R., 
is caHbrated here in terms of the number of delivered equivalent megatons it would take to de- 
stroy key popuUtion centers and industrial targets in the L'.S.S.R, (Equivalent megatons are 
defined as the expletive yield of a nuclear weapon rahed to the 2, 3 power.) Given the decreas* 
ing value of adding extra equivalent megatons to such a retaliatory attack, it is evident from 
thetecttrvcs'thatthedeliiery on targetoftome400equlv'aleiHmegaton5irou]d be more than ade- 
quate to achieve assured destruction. Population damage {cotor cunt) was estimated in terms 
of fatalities only; industrial damage {Hack cun-e) vras determined by calculating the "manu- 
facturing value added** destroyed during a retaliatory attack on the t^.S.R. (Manufactur- 
ing value added is the incremej^t^v^nc imparted to raw materials in any indptrlal process.) 
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SO on) are introduced, the damage es 
timates become much higher. The de 
la>ed effects also ensure that even if the 
blast damage levels cited in as^red de 
^truction definitions s\ere not reached, 
an all out nuclear s^ar \\ould still result 
in the devastation of the combatant 
countries. 

Prompt and delayed nuclear vvedpons 
effects can be contra&ted by consider 
ing an attack on.d typical urban target, 
for example the greater Boston metro 
politan area The detonation of \0 one 
megaton warheads, aimed at local ecO 
nomiC and military targets, would* gen 
erate an Overpressure of 5 p.s.i. over 
more than 500 square miles Hore than 
1 3 million people vvould be killed by 
the prompt blast and thermal effects of 
the explosions, and more than BO per 
cent of the area's industrial capacity 
would be destroyed. It is likely that 
the secondary effects of the explosions, 
particularly fires and fallout, would in 
crease these totals . 

If conditions ere favorable to the at 
tack, the most devastating effect might 
be incendiary. Under certain weather 
conditions each one megaton burst 
could ignite fires a^ much as 10 miles 
away. In such an attack a fire threat 
would presumably exist throughout 
much of eastern Massachusetts. Flash 



induced fires would be joined .by. blast 
triggered fires from toppled furnaces, 
stoves and boilers. Scattered debris and 
ruptured tanks and pipelines would add 
fuel to the fires. Firebreaks would be 
bridged by materials hurled by the blast. 
After the attack the suppression of pos- 
sibly hundreds of small fires per acre 
would be a monumental task; water 
mams would be shattered and firefight 
ing equipment and crews woi/ld be de 
stxoyed 01 disabled. In Hiroshima some 
70 percent of the city's firefighting 
equipment was crushed in the collapse 
of firehouses.and 80 percent oj the fire 
men did not report to their posts. 

Depending on weather conditions and 
the characteristics of the target area 
(particularly the density of flammable 
structures), the many individual fir^s 
might consolidate into one of two types 
of mass fire, a firestorm or a conflagra- 
tion. A' jftrestorm is driven by a strong 
vertical updraft of heated air, which is 
replaced by cOol air sucked in from the 
periphery of the fire. A conflagration is 
driven in addition by a strong ground 
wind that was present before the attack. 
WTiereas a firestorm continues only as 
long as its centripetal w inds do*, a confla 
gration can continue as long as fuel is 
available. 

The consequence of a mass fire is total 
devastation within the affected area. 



The temperatures m a mass fire can ex- 
ceed 1,000 degrees Celsius, a tempera- 
ture higher than that necessary to melt 
glass and metal and to burn ordinari- 
ly fireproof materials. In Hiroshima an 
atomic bomb with a yield on the order 
of 15 kilotons caused a firestorm that 
leteted for sii hours, totally destroying 
4.4 square miles of the city. American 
cities are constructed of materials that 
are more fire resistant than those in Hi- 
roshima, on the other hand, American 
cities are more built up and more fuels, 
notably gasoline and heating oil, arc 
available to feed fires. Most important, 
the yields of many modern strategic nu- 
clear weapons exceed those exploded 
at Hiroshima and Nagasaki by two or 
more orders of magnitude. In addition 
much of the area under attack would be 
exposed to thermal radiation from more 
than one fireball. 

Blast shelters would provide little 
protection against large fires. The sur- 
vival of the occupants of such a shelter 
would depend critically on the tempera- 
ture and humidity inside the shelter, and 
if mass fires were to start, the problem of 
maintaining a shelter environment in 
which people could survive would be 
aggravated beyond solution. Moreover, 
unless there was an independent supply 
of oxygen for each shelter, carbon mon- 
oxide and other toxic gases generated by 
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HIROSHIMA U lecn from directly above in these U.S. Air Force 
reconnaissance photograpyTmadc before (Uft) and after {nghi) the 



atomic bombing of that city on August 6, 1945. The cross marks 
ground zero, the point on.lhe ground directly under (he explosion. The 



the fire could be deadly to the occu 
pants The heating of shelters, btrth by 
flames and by heated rubble (whicji 
could remain intolerably hot for days 
'after the end of a fire), would jeopardize 
the occupants of shelters with an isolat- 
ed atmosphere In Dresden, where a fire 
storm ignited by chemical bombs killed 
more than 100,000 people in 1945, only 
those inhabitants who had left their shel 
ters before the firestorm began were 
able to survive the twin threats of nox 
ious gases and shelter heating 
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from the conversion of nonrddioattive 
materials into radioactive ones b> the 
absorption of neutrons from the nuclear 
reactions of the explosion. If a nuclear^ 
weapon were to be exploded at or near' 
the earth's surface, fallout would be an 
acute threat. Large amounts of debris 
would be scooped up mto the rising 
cloud, later to fall out (or mora likely be 
washed out) of the cloud" in lethal 
amounts for hundreds of miles down- 
wind. A dose of ionizing radiation mea- 
suring between 400 and 500 rems (an * 



index of the biological effedts'of differ- 
After § nuclear attack^manV people ent t> pes of radiation on man) delivered 
would be disabled, ' trapped in*^ ov^r a period of several da>s would kill 



wrecke4 buildings or prevented from 
fleeing the city because the streets were 
blocked by debris or fire. If mass .fires 
were to form, which seems to be the 
probable result of multiple megaton 
bursts, the survivors among those who 
had escaped prompt incapacitation 



half of the people who had been ex- 
t>osed. A dose of between 200 and 300 
rems would kill somewhat fewer than 
20 percent (assuming prompt medical 
treatment), but severe radiation-related 
blood symptoms, fncluding diminished 
immunological response^ could add ex-^ 



might be few If mass fires were to begin ^ tra fatalities b> cootributing to lethal 



in the Boston area, for example, the 
number of fatalities could be increased 
by 500,000. 

Another factor not included in niany 
assured-destruction calculations is ra 
"^dioactive fallout Fallout results from 
the condensation of the radioactive b> 
products pf a nuclear explosion on ma 
terials fused by the intense heat of the 
fireball and (to a much smaller extent) 



infections If 10 ojie-megaton weapons 
were exploded at ground level (to maxi- 
mize fallout rather than blast and ther- 
mal effects), as man) as a million New 
England residents who were not ex- 
posed to the immediate blast and ther- 
mal effects of the nuclear explosions 
would be subjected to dangerous levels 
of radiation. Even with optimistic as- 
sumptions about the availability of shel- 



ter and provisions, the fallout fatalities 
that would be added to the Boston-area 
^ toll could be as many as 500,OUO. An 
attack of this type might well mix air^ 
bursts and ground bursts to create maxi- 
mum levels of both kinds of damage. 

The number of fatalities from fire and 
radiation would grow steadily after such 
an attack, in part because medical facili- 
ties and personnel would be destroyed. 
Burn victims would present an excep- 
tional medical problem, since serious 
burn cases require intensive and imme- 
diate treatment if they are to survive. 
The ability of any medical system to 
handle large numbers of such casualties 
IS limited even in peacetime. The influx 
of some 50 survivors of the collision of 
tw o jet airliners on Tenerife in the Ca- 
nary Islands a few years ago put a strain 
on burn centers in the U.S.. which have a 
maximum capacity of about 130 pa- 
tients. After a nuclear attack, of course, 
the nurrrber of burn cases would be or- 
ders of magnitude greater, and access to 
medical treatment would be far more 
diflicult. 

Existing medical services would be 
further burdened by the incidence of in- 
juries well beyond areas of widespread 
mortality. The danger of injury from 
projected missiles (mainly shards of 
glass from shattered windows) would 
exist more than eight miles out from the 






concentric circles arc at 1,000-fodt intervals. The firestorm following tall> dcstro>ed 4.4 square miles of Ihc city. The explosive yield o( the 
^ *ht prompt effects of the explosion lasted for about six hours and to- weapon that caused thb devastation was on the order ot 15 l^ilotons. 
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center of a one megaton blast, and se 
vere burns could be common Out to nine 
miles, depending on weather conditions. 
Many victims of burns, radiation sick 
ness and othsr mortal injuries who did 
not die immediately would require in 
tensive (but under the circumstances un 
available) medical care. The manage 
ment of less severely injured people and 
the very young, the very old and ihose 
with special medical needs would be 
complicated by the scarcity of food, 
shelter and medicine. 



The survivors of an all out nuj^lear 
attack would include many who would 
be permanently incapacitated by crip 
pling injuries, blindness and other caus 
es. Any medical effort would be further 
degraded by the destruction t)f public 
health facilities and personnel, the pro 
hferation of disease causing organisms 
iwhich tend to survUe high radiation 
levels) and other difficulties, such as. the 
seemingly insoluble problem of dispos 
mg of the dead. The total regional casu 
.cities follow mg an attack on the Boston 



area with both airburst and ground 
burst nuclear weapons could well ex 
ceed two million dead, w ith roughly the 
same number wounded or sick. 

The assured destruction concept also 
Ignores certam strafegic issues. It is 
typically argued that the U.S.S.R. is giur 
suing two types of program thai would 
enable it to blunt the effectiveness of 
a U.S. retaliatory attack The first pro- 
gram seeks to reduce the number of U.S. 
warheads arriv ing at their targets by de- 




125 HYPOTHETICAL ATTACK on the greater Bu&ton metropoIiUn 
jucfl, which U outlined on these two pages, sct\c6 to contrast the 
prompt and delated effects of multiple nuclear explosions* In both 
cases shown the attack consists of the detonation of 10 one-megaton 
nuclear warheads, which are aimed at local economic and military 
targets. In the.iUustratio/V^t the left it has been fissumcd that^all the 
weapons have been detonated at an altitude that has been selected to 
*'*naAimi£c blast and thermal effects. Black circular outlines in the il- 



lustration correspond to regions exposed to an overpressure of at least 
5 p^i., each of theic areas is 4.3 miles In radius. The colored (kreas 
represent the regions exposed to severe fitc and burn risk on a clear 
da>, each area in this case has a radius of tO miles. The principal de> 
la>cd effect of the attack suggested by the illustration is the risk of a 
regionwidc firestorm or conflagration, «%hich could add 500,000 fa« 
lalitics to the assured-destruction estimate of 1.3 million killed by the 
prompt blast and thermal effects of the explosions. In the illustration 
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stroying U.S. strategic forcer in a sur 
prise attack and b> intercepting a6 man> 
'Surviving warheads as possible before 
they reach their targets in the U.S.S.R. 
The second program seeks to minimize 
the damage done b> arriving U.S. weap 
ons by evacuating urban residents and 
by dispersing and hardening industrial 
^ Sites. Because the Russians could there 
"deny" important urban and eco 
nhmic targets to U.S attack a is main- ' 
tained that US forces would fail to 
satisfy the assured destruction damage 
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levels, and that the U.S.S.R. \vould re 
tain the industrial basc» personnel and 
administration necessary for a rapid 
postwar recovery. 

In spite oi the alleged success of the 
U.S.S.R. in these endeavors, neither 
strategy could effectively reduce the 
devastation of dn all out nuclear war. 
Furthermore, neither effort would ap- 
preciably enhance the' potential of the 
U.S.S.R. for recovery. On the contrary, 
such schemes only appear to reduce 
U.S. retaliatory capabilities in the per 



spective of the yarrow and arbitrary def- 
inition of assured destruction discussed 
above. 

Such analyses ignore nhe fact that 
even under the worst circumstances the 
U.S. would be able to mount a more 
than adequate retaliatory attack. Any 
Russian plan to degrade the U.S. as- 
sured-destruction capability would face 
the formidable task of reducing U.S. 
forces substantially below the level of 
400 deliverable equivalent megatons. 
(Actually the task might be even more 
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at Ibc Hgbl it ha^ been assumed thai all 10 uf the v»arhead& have httn 
detonated at ground Icv4|I in order to majiimi/e the effects uf radioac* 
ti>e fallout (T>pkal January v»ind patterns havo been assumed in 
drawing the contours.) The dark-colored areas are those that are cov- 
ered b> an amount of radiation that v»ould*bo fatal to at least 80 pcr> 
cent of the exposed population. The medium-colored areas are those 
in vihich at lca$t 50 percent of the exposed population would die of 
radiation sickness. The light-colored treas are the probable extent 



uf the region in which clinical radiation &>mptoms would be evident 
in much of the exposed population, resulting in perhaps 20 percent 
fatalities, (Presumably the survivors would al&o be sobjcctcd to the 
effects of additional long-term radioactive fallout from attacks on 
neighboring regions.) The total number of casualties in tjic Boston 
region foUowing an attack that made use of a suitable combination 
of airbuist and ground-bunt nuclear weapons could well exceed two 
million dead, with approximately the same number wounded or sick. 
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difficult, because a well planned Amer 
ican attack of even 2D0 equivalent meg 
atons could still promptly ^ill a fifth 
of theU S S R 's population and destroy 
more than two thirds of its industry, 
thereby satisfying the requirements of 
assured destruction ) 

It is extremely'unlikely that a preemp 
' tiVe Russian first strike could achieve 
this goal For one thing, 400 equivalent 
megatons is only a fraction of the cur 
rent U.S. nuclear arsenal. More than 
half of the current U S'arStnal of more 
than 6,000 equivalent megatons is car 
ried by missile launching submarines on 
slatioa by bombers on alert at Strategic 
Air Copmand bases and by silo based 
missiles, all of which are capable of go- 
ing into action within ^ few minutes of 
a Presidential order The rest of the 
U S strategic forces consist mainly of 
bombers not on alert ahd submarines in 
' port for maintenance If a Russian sur 
prise attack were to destroy ipany land 
based U S missiles in their silos and all^ 
the nonjilert bombers and submarines, 
more than 2,000 equivalent megatons 
would remain available for retaliatory 
^ action Even if an unex'pectedly large 
number of U S weapons were to mal 
function or to be destroyed in flight, 
more than 1,500 equivalent megatons 
could still be delivered with high con 
fidence These figures assume "worst 
case" conditions from a US pcr?_ 
tive if some warning were available pn 
or to such a Russian attack, extra bomb 
ers and submarines could be alerted and 
the number of deliverable equivalent 
^ megatons would more than double. 
Because of the availability of what 
are sometimes described as **overkill*' 
forces any effort to reduce the nunibers 
or effectiveness of the arriving U.S. war- 
heads is bound to fail. For example, 
Moscow is protected by an anti-ballis- 
tic-missile (ABM) system that is limited 
by treaty to 100 missile launchers. (Cur- 
rently only/ 64 missiles are deployed in 
that sysftm.*) In the event of a missile 
attack those missiles could destroy a 
.certain fraction , of the incoming mis- 
siles. U.S. planners could easily com-^ 
pensate for this potential attrition by 
several strategies, one of which would 
be to allocate extra warheads to the. 
' "Moscow package" bastfd on generpus 
theoretical assumptions about the effec- 
■ tivcness of the Moscow ABM system. 

The assured-destruction criterion im- 
plicitly assumes what may be the least 
probable scenario for a general nuclear 
war. It is extremely unlikely that an all- 
out war would begin with a massive sur- 
prise attack by either side on the other 
side's cities. Such a war would more 
probably follow an escalating*crisis that 
might begin with limited nuclear strike$ 
on military targets. These alternative ' 
scenarios imply that city populations 
would have ample warning of a possible 
or probable nuclear attack, with the re 



suit that evacuation and other tactics for 
reducing damage could be pursued. If 
*this were to be the situation, the charac- 
ter of the ciiy population would clearly 
have changed b> the time of an attack. 
Since 'assured destruction is calculated 
according to peacetinie population den- 
sities and the calculations rely on cei;^in 
assumptions about the disposition of 
city dwellers and workers on a day-to- 
day basis, the programmed fatality lev- 
els may not be reached under realistic 
circumstances. 

The assured destr uction criterion also 
assumes that a general nuclear war 
would consist of a single massive "coun- 
tervalue" strike, a strike against both 
military and economic targets. Counter- 
value strikes might well, hqwever, re- 
main at a relatively low level of i^itcnsity 
for some time. A limited countenv^lue 
exchange might consist of attacks on jn; 
dustrial locations away from large cities 
in order to discourage escalation to at- 
tacks with the largest possible number 
of fatalities. (The Russians in particular 
have built some key installations in re- 
mote-areas, where they could be at- 
tackecf with a relatively low level of fa- 
talities.) Strikes against cities might be 
preceded by a warning or an ultimalum, 
which would clearly encourage evacua- 
tion. A general war might even begin 
with a slow can^paign of "city trading." 
In other words, virtually any change in 
assumptions radically alters the context 
^f the assured-destruction scenario and 
cWsts doubt on the accuracy of fatality 
esVimates. 

/ 



In fact, except m the circumstances 
of certain §peciali2ed s<.enarios» there 
will always be an opportunity for a 
country to evacuate its urban centers to 
some extent, regardless of the degree to 
which the country has prepared for Such 
evacuation. (For example, on Septem- 
ber 1, 2 and 3, 1939, the British govern- 
ment evacuated some 1.5 million wom^ 
en and children from Britams major 
cities, and in the s^me three days an ad- 
ditional two million people moved out 
on their own initiative.) The wide avail- 
ability of private-automot)ile transport 
in the U.S. probably more than com- 
pensates for any current Russian evac- 
uation plans and training. 

Nevertheless, allegations of evacua- 
tion planning in the U.S.S.R.'^have in- 
spired much concern in the U.S.* Ac- 
cording to a recent report of the Central 
Intelligence Agency, if the Russians 
were to have at least on^^eek to thor- 
oughly 'xvacuate tbcir Cities and shel- 
ter refugees against radioactive faflout, 
war-related casualties could be reduced 
to the "low tens of mllhons, about half 
of which' would be fatalities, " Some ana- 
lysts have gone so far as to term these 
fatality levels "acceptably" in view of 
the fact that the. U.S.S.R. suffered 20 
million dead in World War II. Even if 
evacuation could reduce the number of- 
prompt fatalities, however, the degree 
of damage the U.S. could inflict on the 
unprotectable economic resources of 
the U.S.S.R. would be so great that the 
U.S.S.R. would be eliminated ^s a majOr 
industrial power. ' 




'CITIES (POPULATION) 

• 100.000 TO 250.000 

• 250,000 JO 1.000.000 

• MORE THAN 1 .000,000 



MISSILE-SUBMARINE BASES 

^ MAJOR AIRFIELDS 



MISSILE-LAUNCHING SITES 
} MISSILE-TESTING CENTERS*" 



RELATIVE CONCENmftAXIONS of potential population targets and military Urgcts in the 
tJ^« and the tI.S^.R. Ire suggested by these t>vo maps* The black dots indicate the location 
of the largest cities in each countrj^. The colored symbok designate strategic-weapons instal- 



ERIC 



134 



One purpose of any campdign of stra- 
tegic bombardmeni is to reduce an ene- 
my's potential for supporting armed 
fortes in the field. In World A^'ar II fac- 
tories,* transportation systems and po\^- 
cr plants were attacked. One goal of 
such bombing campaigns \^as to destroy 
industries on which other economic sec- 
tors relied, depriving those sectors of es- 
sential inputs, and leading to an expand- 
ing industrial incapacitation. The bomb- 
ing of Germany failed. lo have this ef- 
fect, in part because of limitations on 
th^size of chemical-explosive pay loads. 
Attacks on a given target system had to 
t>e spread out over many raid^, and so 
tiiq ^surviving facilities could be "jury- 
rigged to compensate for (he danrtage 
done to certain parts of the industrial 
network. Civilians left homeless in at- 
tacks could be housed in nearby towns 
that had not been damaged. Even after 
the atomic bombing of Hiroshima and 
Nagasaki enough did was available in 
surrounding communities to significant- 
ly aiH the survivors. 

The deployment of large numbers of 
nuclear weapons has radically changed 
,the context of strategic bonrtbing. The 
forces currently deployed by the U.S. 
and the U.S.S.R. are able to destroy the 
entire industrial structure of any nation. 
Moreover, this damage can^be done all 
at once, so that little assistance would 
be available for those targets that had 
come under attack. 

In both the U.S. and the U.S.S.R. . a 
limited number of facilities comprise 
the bulk of the productive capacity in 




many major industries. The pentraUy 
planned economy of the U.S.S.R. in par 
ticular has many vulnerable bottlenecks 
and choke points. Hence the destruction 
of a single target or very few targets 
could disrupt production in many other 
industries. Because of this concentration 
100 equivalent megatons, correspond 
ing to the pay load of the missiles carried 
by five or six Poseidon submarines, 
would be sufficient to destroy crucial 
industries without which the Russian 
economy could not sustain itself. 

For example, a study conducted re 
cently^by the Office of Technology As 
sessmcnt of Congress showed that a U.S. 
attack on petroleum refineries in the 
U.S.S.R. could, with only some 40 low 
yield nuclear warheads, destroy about 
three-fourths of the U.S.S.R.'s entire re 
fining capacity. Comparatively few war 
heads could also destroy the transporta 
tion, energy, maintenance and manage 
ment resources needed for any postwar 
economic recovery. The Russian energy 
system is particularly vulnerable to at- 
tack and is crucial for recovery. For in 
stance, nearly all the intercity freight in 
the U.S.S.R. is shipped over electrified 
rail networks, whereas much of it in the 
U.S. goes by truck. 

These kinds of figures should not be 
taken as evidence tljat the U.S. ccon 
omy is somehow less vulnerable than 
that of the U.S.S.R. The Russians hSve 
more than enough warheads to cover 
similar U.S. targets. Rather, it is instruc 
tive to remember, as ^the CIA report 




noted, that "the coordination of require 
ments with available supplies and trans 
portation is a complex problem for 
Soviet planners even in peacetime, let 
alone following a large scale nuclear at 
tack on the U.S.S.R." 

Even if the Russian evacuation plans 
were successful, they would only defer, 
not prevent, the impact of the war On 
civilians. A nation's fixed medical, tech 
nical and educational base would, after 
all, be destroyed in a nuclear war Re 
covery stockpiles and facilities could 
also be targeted. If some food, pharma 
ceuticals, clothing, equipment and spare 
parts did sur\ ivc, there would be neither 
the administrative structure to allocate 
the goods nor the transport to ship them 
where they were needed. The destruc 
tion of refineries and electric power §ta 
tions could interdict resupply, and 
shortages could develop quickly Per 
ishablc goods, including many foods 
and drugs, would be lost if electric 
power were cut off. The devastation of 
housing would make summer hfe dif 
ficult and winter existence intolerable. 
This would be particularly true in the 
U.S.S.R., where outside cities there arc 
few alternative forms of shelter such as 
hotels. In shorjt, civil defense might 
protect some 'people, but it could not 
prevent the widespread destruction of 
property essential to the support of life. 
The economic interdependence of an 
industrialized nation is a vulnerability 
that cannot be defended. 

A nation's administrative and social 
structure v^ould also be disrupted by nu 
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lations: major airfields, mtssile^nbintrine bases, tond-bascd-lnissile 
lannching sites and mlssile-tcstlng sites Kset key at bottom kfl)» In 
addition to the installations shown here the Li.5. has a variety/of stra- 



tegic forces stationed elsewhere in the world (mainly on the island 
of Guam and in Alaska). In general snitable targets for nnclear at- 
tack arc more concentrated in the U.S.S.R than they are tn the U.S. 



clear attack to the pomt that a political 
system might be shattened beyond .re- 
constitution Although special bunkers 
are being constructed to protect the bu- 
reaucrati?: and internal-security appara- 
tus of the Soviet government in the 
event of war. the U S does not lack the 
means to attack those shelters. 

The delayed effects of a nuclear war 
between the jy.S. and the U.S.S.R. 
would propagate fd^ beyond the borders 
of the antagonists anrf their allies. 
Worldwide effects would result mainly 
from the fact that the stem and cloud of 
most nuclear explosions would pene- 
trate the stratosphere and deposit sever- 
al kinds of radioactive material in it. 
Unlike TRe lower part of the atmo- 
sphere, the stratosphere lacks the mois- 
ture and shear motions needed to quick- 
ly sort out particulate and gaseous mat 
ter Since such materials would remain 
in the stratosphere for a long (ime, their 
effects wpuld be diluted One conse- 
quence of this long residence time, how- 
ever, woilld be wide dispersion Thus 
although stratospheric effects would 
be less intense than lower-atmospheric 
ones, they would last longer and be 
more widespread. ^ 
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A report issued by the NationfrAcad- 
emy of Sciences in 1975 listed three jcf- 
fects of nuclear war that might have 
adverse worldwide impacts. First, strat- 
ospheric ozone might be depleted, be- 
cause nitrogen oxides made from atmo- 
spheric nitrogen and oxygen by the heat 
of nuclear explosions would be injected 
into the stratosphere, where they would 
aid in the conversion of ozone into mo- 
lecular oxy^n. Second, the deposition 

•^JlU§rg£><!mounts of dust in the upper 
atmosphere could alter the amount of 

*'solar radiation arriving at the earth's 
surface. Third, hazardous radioactive 
isotopes could be dispersod through the 
stratosphere, falling out slowly on a 
worldwide scale. 

. Stratospheric ozone plays an impor-^ 
tant role in life on the earth by screening 
out harmful ultraviolet radiation. The 
NAS report estimated that a 10,000- 
mcgaton nuclear war could destroy half 
of the ozone in the Northern Hemi- 
sphere and about 30' percent of the 
ozone in the Southern Hemisphere. As 
opponents of the supersonic transport 
aircraft and fluorocarbon spray-can 
propellants have contended, the deple- 
tion of the ozone layer could Tead to a 




variety of medical and environmen- 
tal problems. Higher cancer rates and 
harmful effect^ on plants, including crop 
plants, could result. The destruction of 
stratospheric ozone on. this scale could 
upset the thermal structure of the up- 
per atmosphere and lead to worldwide 
temperature changes. After such a war 
ozone levels might no| return to normal 
levels for many yearjr 




NUMBER OF FACILITIES IN WHICH INDUSTRY IS CONCENTRATED 



KEY INDUSTRIAL TARGETS aVso more concentrated in the iJ.S.S.R. than they tre 
in the U^S*, as these three pairs of curves dfemonstrate. As a consequence fewer nuclear warheads 
^ivould be needed to crijpple the Ui;.S.R.'i production of such vital materials as steel, petrole- 
um and n^nferrous metals. In addition the economics of t\oth countries are characterized by 
crucial bottlenecks. For example, onl^lf one plant at Pavtodar In the L.aS.It docs work essen- 
tial to 65 percent of the aluminum Indttrtry of the country. By the same token close to BO per- 
4) it of (he iron ore shipped in the U.S. travels through oqe set of lockl^at Sault Sainte Marie. 



A single one-megaton surfade burst- 
would also project tho^isand? of 
tons of fine dust mio the ;itfatosphere. 
The dust could absorb, reflect and scat- 
ter radiation arrivmg from the sun or 
reflected from the earth, and there have 
been suggestions that this effect could 
r lead to a change in the weather at the 
earth's surface. According to the NAS 
study, however, a 10,000-megaton war 
would inject no more dust into the 
stratosphere than was thrown up by the 
explosion of the volcano Krakatoa in 
1883. By extrapolating from such vol- 
canic events the NAS report concluded 
that only a slight change in surface 
weather conditions might result. 

Radioactive isotopes would be dis- 
tributed worldwide by stratospheric 
transport processes. Since these isotopes 
\yould have a relatively long residence 
time in the stratosphere, many of the 
dangerous short-lived ones would decay 
before they could reach the ground. 
Nevertheless, some hazardous isotopes, 
such as strontium 90, cerium 137, iodine 
131 and carbon 14, would persist and 
might entef the food chains of the bio-- 
sphere. The NAS report did not suggest 
that this fallout would have the kind of 
worldwide lethal consequences for hu- 
man life that are depicted in novels such 
as Nevil Shute's On th^ Beach. Regional 
concentrations of fallout in the combat- 
ant nations (and neighboring nations) 
could nonetheless presentan acute radi- 
ation hazard to many evacuees and ru- 
ral residents who might not have been 
directly imperiled during an attack on 
cities. Less intense **hot spots" could ap- 
pear at greater distances, with adverse 
biological consequences. Few parts of 
the attacked country would escape the 
threat of jfaljout, since a thorough attack 
would cover economic and military tar- 
gets nationwide, leaving most areas con- 
taminated. 

Atmospheric phenomena are com- 
plex, and it is not clear how a .10,000- 
mcgaton nuclear war might influence 
climate! Although the NAS study esti- 
mated that the^effects of ozone depletion 
and dust loading probably would, not 
have an irreversible impact on global 
weather patterns, the report did indicate 
that changes of a much moVe serious 
nature could not be excluded The possi 
''bility of synergistic actions among these 
Various effects cannot be ignored. For 
.cxanipic, it has been noted that a global 
cboling of only one dpgree C. could 
jcliminate all wheat growing in Canada. 



Direr possibilities include the expansion 
or melting of polar ice. 

The NAS report did not examine pos- 
sible changes in continental weather re- 
sulting from effects such as fires. A sin- 
gle 10-megaton airburst could ignite a 
forest fire covering thousands of square 
miles. The burning of the broad grass- 
lands and forests of the U.S. and the 
U.S.S.R. could defoliate the, natural 
ground cover,^ thereby changing the re: 
flectivity of the earth's surface and giv- 
ing rise to weather changes. Particulate 
combustion products thrown into the at- 
mosphere by forest fires would absorb 
and reflect solar radiation, and they 
would also act as nucleation centers for 
the formation of water droplets and ice 
crystals, thereby increasing the cloud 
cover and altering the distribution of 
precipitatio|j. Such locab effects could 
exacerbate the worldwide pheoomena 
cited above. 

Finally, just as the various compo- 
nents of a national economy are inter- 
locked, so nations themselves are inter- 
dependenf. The destruction of the econ- 
omies of the major powers by a nuclear 
war would be a massive blow to the 
economies of nations dependent on 
those powers for the exchange of com- 
modities^ and technology. The less de- 
veloped countries in particular would 
suffer, since at this stage of their devel- 
opment they need to import technology 
from more developed countries. 



In sum, the cumulatWfteffects of an all- 
out noclear warS^uld be so cata- 
strophic^ that ihc"} render any notion 
of "victory** meaningless. The formal 
•^ethodologies of the assured-destruc- 
tion scenarios do not reveal the full ex- 
tent of these effects. Moreover, argu- 
ments that throw doubt on the sufficien- 
cy of the deterrQnOcapability of the U.S. 
exclude some of tne most profound and 
long-lasting of Hhese effects. When the 
delayed ^effects of ail-Out war are taken 
into consideration, it should become 
clear that no countermeasure would sig- 
nificantly lessen the degree of devasta* 
tion that would surMy occur. Even if a 
highly efficient program for the evacua- 
tion of cities could substantially reduce 
prompt fatalities, it could not prevent 
. the delayed social consequences of in 
dustrial and econpmic devastation. Th 
magnitude of either the prompt disaste 
or the delayed one would be so great^ 
that neither disaster could ever be con- 
sidered tolerable. 

There are many steps that cc^ld be 
takeaby both sides to diminish the like- 
lihood of an all-out nuclear war. Many 
of them are now the subject of strong 
disagreement. One step in the right di- 
rection would be to reframe the cur- 
rently misleading concept of assured 
destruction in moje realistic terms to 
reflect the full extent of the catastro- 
phe that would hfr represented by a nu 
i "lear war 
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VS. STRATEGIC ARSENAL would retain ftr more delherahic nuclear weapons than would 
be necessary to accomplish the assured-dcsfniction missioni even after an all-out surprise at- 
tack hy the U.S^.R, on strategic miliUry Urgets in the US. If there were any warning availahle 
httoTC such an attack^ the numher of US, nuclear weapons that could he delivered on targets 
in the U.S^.R, would increase considcrahl^. The heavy hlack line across the hottom of the 
chart indicates the 400 equivalent megatons thought to he sufficient to kill 35 percent of the 
people in the U,S^.R. Strategic forces ahove this level arc referred to as overkill capahllity. 
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APPENDIX 5 



TEACHER'S GLOSSARY' 



A-BOMB 

4ntiballistic missile 

ATOM 

BALLISTIC MISSILE - 
BIlATERiJ^L TREATY 
BLAST WAVE 
BOMB 
BOMBER 

WcULAR ERROR 
PROBABLE 

CIVIL DEFENSE 

COUNTERfORCE.^ ^ 

COUNTERyVALUE 

CRITICAL m\sS 
CRUISE MISSILE 

DEPLOYMENT 

DETERRENCE 

DOCTRINE 
ELEMENT 



An atomic or fission weapon (see FISSION).' 

Any missile designed to destroy a ballistic missile or its 
warhead, 

' The smallest part of an element that still retains the 
characteristics oFthat element. 

A mjssile, classified by range, that consists of a, booster 
rocket and a warhead that arcs to its target. 

Used to refer to treaties that-have reciprocal effects on two 
sides or parties. 

A pulse. of air from an explosion, in which the pressure 
increases sharply at*the fronl, accompanied by high winds. 

A weapon without propulsion that is dropped *ffom any 
sort of aircraft. 

An aircraft, usually classified by range, capable of deliver- 
ing nuclear and nonnuclear bombs. Long-ranjge bombers 
can travel 6,000 or more miles without refueling. 
A measure of missile accuracy, the CEP is the radius of ^ 
circle around a target in which SO percent of the missiles 
" aimed at the target will land. 

The protection of a country'^ generaKpopulation, national 
leadership, and industry from nudear attack through "pas- 
sive" means. 

The ability to strike aa enemy's njifitary targets, including 
bomber and ballistic submarine bases artd hardened missile 
silos. 

The ability to strike an enemy's nonmilltAry targets such 
as population centers, industrial facilities, and natural 
resources. .' 

The minimum mass of fissionable material that will main- 
tain a fission reaction. 

A remote-control missile that flies along the contours of 
the ground to its target. It can be launched on land, at sea, 
or in the air. ' * 

Distribution of a weapon system to units for use in 
combat— the ' final stage in the weapons-acquisition 
process. ^. 

A strategy designed to dissuade an enemy from attack, * 
often by threatening unacceptable retaliation. 
A statement of fundamental government policy. 

One of the dis^nct, basic varieties tf matter^curring in 
nature which, individually or in combination"; compose sub- 
stances of all kinds. Approximately 90 different elements 
are known to exist in nature and several others, including 
plutoniuni, have b^en obtained as a result,pf nuclear reac- 
tions witli these elements, * v 



ESCALATION 

■■ 1 ■ 

ESSENTIAl/ 
'EQUIVALENCE ' 

* FALLOUT 
FIRE-STORM 

FIRST STRIKE 

FIRST USE 
FISSION ' 

FLEXIBLE RESPONSE 

> 

FUSION 

GENETIC EFFECT 

GROUND ZERO 
H-BOMB 

HARD OR HARDENED 
TARGET 

INTERCONTINENTAL 
"BALLISTIC MISSILE 
(ICBTvl) 

ISOTX 




KILOTON (KT) 
LAUNCH ON WARNING. 

LIMITED NUCLEAR WAR 



Iftcreasing intensity, extent, or scope. Often used fo refer 
to the tendency of combatants to respond to an opponent's 
actions with increased violence or the use of more sophisti- 
cated weapons.* 

A balance of forces in which the capabilities of both partfcs 
are approximately equal in effectiveness, though they 
might not be equal numerically. 

The radioactive^particles'spread by nuclear blasts which are 
carried into the atmosphere and returned to earth, often in 
rain. 

• Stationary mass fire, generally in built-up urban areas, 
causing strong, inrushing winds from all sides. The winds 
keep the fires from spreading while adding fresh oxygen to 
increase their intensity. 

The initial use of nuclear weapons against an enemy. The 
'term is generally used to refer to a "preemptive" nuclear 
attack against bomber bases, submarine bases, and missile 
silos. 

A term, used to refer to the first use of nuclear weapons in 
' a conflict. 

The process of splitting atomic nuclei through bombard- 
. ment ty neutrons. This process yields vast quantities of 
^ energy as well as more neutrons^ capable of initiating 

further fission. 

^ The capacity to meet aggression or deal with conflict by 
choosing among « variety of Options. 

The process of combining atomic nuclei to form a single, 
heavier element or nucleus, which releases substantial 
amounts of energy. 

The effect of various.agents (including nuclear radiation) in 
producing chafnges in genes. A^itvutdnt 6r changed gene 
causey changes in the next generation which may or may 
not be apparent. 

The point of the earth's surface directly on or above which 
a nuclear weapon detonates. 

A nuclear weapon in which part of^the explosive energy is 
obtained frojn nuclear fusion reactions, (see FUSION) 

A strategic target protected against the effects o£ nuclear 
weapons, usually accomplished by reinforcement with con- 
crete and earth. 1^ * 

A^bdllistic missile with a range of 4,000 miles or more. 
Modern ICBMs have a range of up to 9,000 miles and need 
about 30 minutes :t6 reach theirUrgets. 

Forms of the same element having*identical chemical prop- 
erties but differing in their atomic masses and their nuclear 
properties. 

Explosive force equivalent to one thousand tons of TNT. 
The Hiroshim'^ bomb was approximately^l3 KT. * • 

A strategic doctrine under which bombers and latid-based 
missi{es would be launched On receipt of warning (from 
satellites and other early-warning systems) that an oppo- 
nent has lai^ched its missiles. 

A doctrine that assymes "full-scale" nucleaf exchanges can 
i/be avoided by targeting military and industrial centers, 

.rather^than cjties. Som« analysts think this might limit the 
• scope and damage of nuclear war. 
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MEGATON (MTT 

MULTIPLE INDEPENDENTLY 
TARGETABLE REENTRY * 
VEHICLE (MIRV) 

MUTUAL ASSURED 
DESTRUCTION (MAD) 

9 

NATIONAL TECHNICAL 
MEANS 



NEGOTIATE 

NUCLEAR WAR 
NUCLEAR WEAPON 

NUCLEUS 

POUNDS PER SQUARE'; 
INCH (PSD 

PROLIFERATION 



pi 



SECOND STRIKE 



STRATEGIC WEAPONS 



SUBMARINEXAUNCHED 
BALLISTIC MISSILE 
(SLBM) t 

TACTICAL NUCLEAR 
WEAPONS 

THEATER NUCLEAR 
WEAPON 



THROW-WEIGHT 



TREATY 



TRIAD 



VERIFICATION 



Expl osive force equivalent to on^vmillion tons of TNT ^ 

A missile carrying two o/ more warheads, each of which 
can be guided to a separate target. 

the concept that either the U.S. or the USSR could sustain 
a nuclear attack and still inflict unacceptable damage on the 
other. 

A method of verifying compliance with negotiated arms 
control agreemenfs^^enerally consistent with the recog- 
nized provisions of international law, commonly under- 
stood as surveillance by satellite and aerial reconnaissance. 

To arrange for or bring about through conference, discus- 
sion, and conrtpromise. 

A war involving the use of nuclear weapons. 

A general name given to any weapon in which the explo- 
sion results from the energy released by reactions involv- 
ing the fission and/or fusion of atomic nuclei. 

.The small, central, positively charged region of an atom 
which carries essentially all the mass. - 

A measure of nuclear blast overpressure used to calculate 
the effects of a nuclear detonation or the ability of a struc- 
ture to withstand a nuclear blast. 

The spread of weapons, usually referring to nuclear wea- 
pons. Horizontal proliferation refers to the acquisition of 
nuclear weapons by nations that previously had none. Ver- 
tical proliferation refers to increases in a nuclear nation's 
arsenal. 

A retaliatory attack after an opponent's first strike. 
Second-strike capability describes the capacity .to attack 
after suffering a first strike. .U.S. deterrent strategy is 
based on high confidence in this capability. ^ 

Those weapons capable of directly affecting another 
nation's war-fighting capability * (see TACTICAL 
NUCLEAR WEAPONS and THEATER NUCLEAR 
WEAPONS). 

Any ballistic missile launched from a submarine. ^ 



Designed for use on a battlefield irurombat with opposing 
forces. 

A nuc^lear weapon of long range and high yield designed to 
strike an enemy target within a specific geographical 
region. 

The maximum weight of the warheads, guidance unit, and 
penetration aids which can be delivered by a missile over a 
particular range and in a stated trajectory. 

An agreement reached through negotiation. This usually 
refers to a formal arrangement, authorized and ratified by 
the governmentstnvolved. 

A strategic force composed of land-based ICBMs, 
submarine-launched ballistic missiles, and long-range 
bombers. 

The process of determining through means of inspection of 
intelligence gathering whether an opponent is complying 
with arJtis control agreemenfs. 



/ 



WARHEAD 
WEAPONS EFFECTS 
.YIELD 



The part of a missile, torpedo, rocket, or other weapon that 
contains the nuclear or other explosive system. 

B!ast,-shock, and short- and long-term radiation resulting 
trom use of nuclear weapons. 

The force of a nuclear explosion expressedas an equivalent 
of energy produced by tons of TNT 
t 



Many of the above definitions Were compiled or adapted from the following: 
The Effects of Nuclear V/eapons (GPO, 1977). 

A Glossary of Arms Control Terms (Arms Control Association, 1979). 
Glossary (San Francisco: Public Media Center). 
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APPENDIX 6 



STUDENTS' GLOSSARY 



Lesson 1 

CONFLICY 

HIBAKUSHA 

WEAPON 

BOMB 

MISSILE 

NUCLEAR WEAPON 

MEGATON 
KILOTON 



A struggle between opposing forces. 

(he-ba-k3-shii) Japanese word for survivor. 

An implement of fighting or warfare; two subgroups are 
^ bombs and missiles. , 

An explosive device that is -usually dropped on a target 
from a plane. 

A (weapon that has its own engine or ^neans or propulsion. 

One that gets its main source of increased power from the 
nucleus of an atom. 

Explosive force ^qual to 1 millfon tons of TNT. 

Explosive force equal to l,00b tons of TNT (Hiroshima 
bomb was approxiniately 13 kilotons). 



Lesson i 
ESCALATION 

RESOLUTION 



The process of increasing; the increasing spiral of violence 
of a conflict. 

The act of reducing to a simpler Jorm; in problem solving— 
breaking the problem down to find a simple solution. 



Lesson 3 

COMMUNICATION 

NEGOTIATION 

COMPROMISE 



The transmission or exchange of ideas, information, etc., 
between place"^or persons through speech or writing. 

The act of bargaining or conferring wjth another party or 
parties with the aim of reaching an agreement. 

A settlement by mutual concession where both parties sur- 
render or give up some claims, purposes, or principles. 
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hesson 4 

A-BOMB* 
H-BOMB 

FISSION . 

FUSION 

GROUND ZERO 



An atomic or fission weapon. 

A nuclear weapon in which part of the explosive energy is 
obtained from nuclear fusion reactions. 

The process of spliiiing of atomic nuclei to create vast 
amounts of energy. 

The process of combining atomic nuclei to forq\ a single 
heavier nucleus, which releases substantial amounts of 
energy. ^ 

The point on the earth's surface 'c^ctly on or above which 
a nuclear weapon is detonatcdXexplodes). * 
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Lessons 5-6 

RADIATION SICKNESS 
FALLOUT 

« 

PROLIFERATION 



A diseased condition due to the body's absorption of excels 
radiation and marked by fatigue, nausea, internal bleeding, 
and progressive tissue breakdown. 

The radioactive particles spread by nuclear blasts, which 
are formed when djrt is taken intg the mushroom cloud. 
These particles later return to earth, often in snow or rain. 
The spread of weapons, usually referring to the acquisition 
of nuclear weapons by nations that previously had none. 



Lesson 7 
WARHEAD 

BALLISTIC MISSILE 

INTERCONTINENTAL 
BALLISTIC MISSILE (ICBM) 

ANTIBALLISTIC MISSILE 

LIMITED NUCLEAR WAR 



The part of a missile, torpeda, rocket, or other weapon that 
contains the nuglear or otfter explosive system. 

A missile that consists of/a booster rocket and a warhead 
that arcs to its target. / 

A ballistic missile witl/a range of 4,000 miles or more. 
Modern ICBMs range up to 9,000 miles and need about* 
30 minutes to reach their targets) 

Any missile designed to destroy a ballistic missile or its 
warhead. 

A doctrine that assumes "full-scale" nuclear exchanges can 
be avoided by targeting military and industrial centers, 
rather than cities. Some analysts think this might limit the 
scope and damage of nuclear war. 



Lessons 8-9 

•FACT 
OPINION 
PROPAGANDA 

RELATIONSHIP 

IDEAL 



Something knOwn and proven as certain. 

A belief based on knowledge, but hot proven. 

Air words and actions that express an opinion in the form 
of fact. 

The state of being related or connected; suggests mutual 
regard and affection. 

A standard of supreme perfection, representing the best of 
its kind. 
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TEACHER COMMENTS 

After completing Choker, teachers are invited to respond to the following survey 
and to mail the results to Robert McClure, N^A/IPD. 1201 16th Street, NW, Washing- 
ton, DC 20036. 

Name: . 1^ 



Address: 



Phone: 



Grade level and subject: 

Overall effectiveness: To what extent did Choices achieve its purpose of introducing 
students to— and involving them in— the issues of conflict and nuclear war? (Circle 
one number on the scalf below.) 



1 


Not at all 








Completely 




1 


2 


3 


4 


5 


Effectiveness of lessons. To w 


hat extent did th 


e lessons achieve 


their stated purposes 


Lesson 


Not at all 








Completely 


1 


1 


1 


*3 


4 


5 


Lesson 


Not at all 




* 


s 


Completely 


2 


^ 4 


2 


3 




5 


Lesson 


Not at all 








Completely 


3 


1 


2 


3 


4 


5 


Lesson 


Not at all 








Completely 


4 


1 


2 


3 


4 


5 


Lesson 


Not at all 








Completely 


5 


1 


2 


3 


4 


* 5 


Lesson 


Not at all 








Completely 


6 


1 


2 


3 


4 


5 


Lesson 


Not at all 








Completely 


7 


1 


2 


3 


4 


5 


Lesson 


Not at all 








Completely 


8 


1 


2 


3 


4 


5 


A 

Lesson 


Not at all 








Completely 


9 

Lesson 


Not at all 


2 


3 


4 


5 

Completely 


10 


1 


2 


3 


4 


5 

* 



Effeciivcncss of activities: Which activities contributed significantly to* the effectiveness 
of the lessons, ^nd which were unsuccessful? Please comment on those that were 
unsuccessful-and on anything else you think would be' helpful in improving Choices 
Usg extca sheets, if necessary. 
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STUDENT COMMENTS 

To the teacher. The survey below may be completed by students after they finish Choices. 
It is, of course, optional. In addition, the authors would be interested in any student 
comments in whatever form you wOuld care to collect them. Please forward com- 
ments tp Robert McClure, NEA/IPD, 1201 16th Street, NW, Washington, DC 20036. 

Name; ^ , : Grade: > 

School: Z Teacher:,^ 

School addre'ss: 

Did you find learning about conflict and nuclear war interesting? Why? 



What activities did you especially like? (The M&Ms game? Keeping a journal? Other?) 



Was there anything you did not like? 



Can you think of anything— more information, other games, or something else — that 
students your age might like included in Choices? ^ 



Do you plan to learn more about conflict and/or nuclear war? How? (By doing your 
own reading? By talking to people who know about the subjects? Other?) What more 
would you like to learn? • ^ * 



— : i : , . 

what do you think was the most in\portant thing you learned from Choices? 



Us 



The people who wrote Choices would be interested in anything you would like to say 
to them about what you have just studied-how to make it better, 6r just your 
personal thoughts. Use more paper, if you need it. And thank you. 



/ 



APPENDIX 9 



SAMPLE LETTER TO PARENTS 

■ Pf / 

V. 

^After securing permission from tke school administration to teach Chocies, some 
teachers will wish to contact parents before beginning the unit. The sample letter 
below may prove useful as a model. 



Dear Parent/Guardian: 

In the coming weeks, I will be teaching Ooicw; A Unit on Conftid and Nuclear . 

War to my students at School. This has rec^ved the 

^approval and support pf the school administration. 

We believe thabstudents in the grade have little> iiany, under- 

standing of nuclear weapons and nuclear war. Yet these issues are among* the 
most important facing the world today. By teaching the unit, I hope to help your 
chilcMearn some basic facts and discuss issues of the nuclear age. Together we 
will consider nuclear weapons, theirliistory and danger, and the need to prevent 
nuclear war. We will Also be talking about conflict between people, and how it 
relates to conflict between nafions. 

Choices was developed by the Union of Concerned Scientists in cooperation 
with the Massachusetts Teachers Association and the National Education 
Association. It was field-tested in the fall of 1982 in 34 states. ^ 

m 

During the unit, your son/daughter will probably want to discuss with you 
many of the issui^ we study in class. I would appreciate anything you could do at 
home to encourage such discussion. One class activity involves an opinion sur- 
vey on nuclear issues, which students will ask their parents to complete. 

If you have any questions about Choices, please do not hesitate to contact me 

at crKnnl ^ (pHone number)^ between the hours of and If ydu can 

call only at another time, please leave with the secretary your phone number 
and a time that, would be convenient for me to call you. 

Thank you for your cooperation. 

Sincerely, ' 




